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(54) LIGHT EMITTING DIODE 

(57)Abstract 

PROBLEM TO BE SOLVED: To make a uniform wavelength conversion 
and prevent a color unevenness caused by a difference between 
conversion efficiencies, by a method wherein a wavelength conversion 
lement in which a thickness and a density of a wavelength conversion 
substance have previously been set to be a desired value is provided. 
SOLUTION: A wavelength conversion element 4 is provided with a 
wavelength conversion element layer 4a, in which uniform mixture of a 
wavelength conversion substance with a resin binder holding the 
wav length conversion substance is coated and cured on a sheet-like 
bas body film 4b. And. it is arranged in a reflection horn 2 so that the 
wavelength conversion element layer 4a is brought into contact with a 
translucent substrate 3a of a LED chip 3. The wavelength conversion 
element 4 is not predipped in the reflection horn 2 to cure, but the 
wavelength conversion substance is formed in a layered manner. 
Acc rdingly. it is possible to control a thickness of the wavelength 
conversion substance layer and enhance uniformity of a wavelength 
conv rsion efficiency and an efficiency. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by comput r.So the translation may not reflect the original precisely. 

2. **** shows th word which can not b translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the light emitting diode which was equipped with the following, covered these by translucency mat rial and 
closed them, in the aforementioned reflective horn The aforementioned translucency substrate is located in a refl ctive 
hom upper surface side, and it has at least one or more light emitting diode chips arranged so that the aforementioned 
electrode might connect with a leadframe electrically in a reflective horn base side. The aforementioned wavelength 
sensing element contains the wavelength conversion matter and the translucency base holding it. Light emitting diode 
which it is adjusted and is formed in layers so that it may become predetermined density and thickness beforehand, and 
an engagement presser foot stitch tongue is formed in the aforementioned reflective horn, and is characterized by fixing 
th aforementioned wavelength sensing element with this engagement presser foot stitch tongue in the position used as 
the upper part of the aforementioned light emitting diode chip. The leadframe in which the reflective horn was formed. Th 
light mitting diode chip laid in this reflective horn. The wavelength sensing element which carries out wavelength 
conv rsion of the synchrotron orbital radiation from a light emitting diode chip. 

[Claim 2] It is the light emitting diode which was equipped with the following, covered these by translucency material and 
clos d them. In the aforementioned reflective horn, it is arranged so that at least one or more light emitting diod chips 
may connect electrically, the aforementioned wavelength sensing element The wavelength conversion matter and the 
translucency matter holding it are included. Predetermined density beforehand. Light emitting diode which it is adjusted 
and is formed in layers so that it may become thickness, and the engagement presser foot stitch tongue is formed in the 
afor mentioned reflective horn, and is characterized by fixing the wavelength sensing element arranged in this substrate 
upp r part so that it might be close with the translucency substrate of the aforementioned light emitting diode chip with 
this engagement presser foot stitch tongue. The leadframe in which the reflective horn was formed. The light emitting 
diod chip laid in this reflective hom. The wavelength sensing element which carries out wavelength conversion of the 
synchrotron orbital radiation from a light emitting diode chip. 

[Claim 3] The aforementioned wavelength sensing element is light emitting diode according to claim 1 or 2 characteriz d 
by b ing arranged so that it may have the wavelength sen sing-element layer in which the wavelength conversion matter is 
contained with high density relatively, and the wavelength sensing-element layer contained in low density and a high- 
density wavelength sensing-element layer side may be located in the Light Emitting Diode tip side. 

[Claim 4] The aforementioned wavelength sensing element is light emitting diode according to claim 3 characterized by 
being the wavelength sensing element which stiffened it as it had [ sensing element ] the wavelength sensing-element 
lay r in which it flows into a mold and the wavelength conversion matter is relatively contained with high density in a 
disp rsion— medium resin by the specific gravity difference of the aforementioned dispersion-medium resin and th 
wavelength conversion matter after carrying out mixed distribution of the wavelength conversion matter, and the 
wavelength sensing-element layer contained in low density. 

[Claim 5] For the aforementioned light emitting diode chip, a claim 1 to the claim 4 characterized by being fixed by the 

ngag ment presser foot stitch tongue formed in the reflective hom while having two or more light emitting diode chips 
which emit different luminescence wavelength in the aforementioned reflective hom and. carrying out the laminating of a 
wav I ngth sensing element and the diffusion board to order on this light emitting diode chip is the light emitting diode of 
a publication either. 

[Claim 6] The aforementioned light emitting diode chip is light emitting diode according to claim 2 characterized by to 
conn ct electrically, without the electrode and the leadframe by which it was arranged in the reflective hom as th 
substrate side of the aforementioned translucency turned into the reflective hom bottom, and it was made the refl ctive 
hom base side using a wire while forming the luminous layer on the substrate of a translucency to luminescence 
wavelength and forming the electrode in the same field side as a luminous layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to light emitting diode (Light Emitting Diode is called hereafter), and r lates 
to Light Emitting Diode which used the wavelength conversion matter aiming at color conversion of the synchrotron 

rbital radiation from a light emitting diode chip (a Light Emitting Diode chip is called hereafter) in detail. 
[0002] 

[D scription of the Prior Art] JP.7-99345.A is known as an example of Light Emitting Diode which used this kind of 
conventional wavelength conversion matter. As shown in drawing 6 , the Light Emitting Diode chip 93 is laid in the 
refl ctive horn 92 formed in the leadframe 91, one electrode of the Light Emitting Diode chip 93 is connected to th 
reflective horn 92, and bonding connection of the electrode of another side is made by the wire 95 at the leadfram 94. In 
the reflective horn 92, the 1 st resin 96 containing conversion matter, such as a fluorescent substance which chang s th 
luminescence wavelength of a Light Emitting Diode chip into other wavelength, or filter matter which absorbs a part of 
light of luminescence wavelength, is dipped pre, and is stiffened. Then, it considers as what has a refractive index smaller 
than the 1 st resin, the 2nd resin 97 it was made to serve as a refractive index of air closely is stiffened as these are 
cov red, and Light Emitting Diode90 is formed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in said conventional Light Emitting Diode90, since it hardens and 
forms after carrying out a pre DIP into the reflective horn 92 so that the Light Emitting Diode chip 93 which is making 
wirebonding connection of the 1 st resin 96 containing wavelength conversion matter, such as a fluorescent substanc , 
may be covered, the 1st resin 96 becomes the thing of the uneven thickness which covers a complicated convex 
configuration. Moreover, when pre dipping the wavelength conversion matter, the wavelength conversion matter s diments 
in b tween until specific gravity hardens the wavelength conversion matter, since it is large compared with the specific 
gravity of a resin, and the wavelength conversion matter distribution after an application tends to become uneven. 
Th r fore, wavelength conversion of the light emitted from the Light Emitting Diode chip will be further carried out within 
th 1 st resin 96 currently formed in various thickness at an ununiformity. Therefore, it becomes the trouble that a 
conversion efficiency falls, and the thing from which a conversion efficiency differs with a position, and, as a result. Light 
Emitting Diode produces the trouble of producing color nonuniformity. 
[0004] 

[Means for Solving the Problem] this invention as a concrete means for solving said conventional technical problem The 
leadframe in which the reflective horn was formed, and the light emitting diode chip laid in this reflective horn. It is th 
light mitting diode which had the wavelength sensing element which carries out wavelength conversion of the 
synchrotron orbital radiation from a light emitting diode chip, covered these by translucency material and closed them, in 
the aforementioned reflective horn The aforementioned translucency substrate is located in a reflective horn upp r 
surface side, and it has at least one or more light emitting diode chips arranged so that the aforementioned electrode 
might connect with a leadframe electrically in a reflective horn base side. The aforementioned wavelength sensing elem nt 
contains the wavelength conversion matter and the translucency base holding it It is aojusted and is formed in layers s 
that it may become predetermined density and thickness beforehand. An engagement presser foot stitch tongue is form d 
in th aforementioned reflective horn, and the technical problem described above by offering the light emitting diod to 
which the aforementioned wavelength sensing element is being fixed by this engagement presser foot stitch tongue in th 
position used as the upper part of the aforementioned light emitting diode chip is solved. 
[0005] 

[Embodiments of the Invention] Below, this invention is explained in detail based on the operation gestalt shown in 
drawing. Drawing 1 shows the light emitting diode 10 concerning this invention. The reflective horns 2 and 2 are formed in 
the leadframes 1 and 1 of a couple, respectively, and the Light Emitting Diode chip 3 is arranged so that the bases 2a and 
2b of the reflective homs 2 and 2 and the electrodes 3c and 3d prepared in this chip may connect, respectively, and it is 
arranged so that translu ency substrat 3a may be I cated in th r fl ctiv horn 2 bott m. 

[0006] Furthermor , it is arrang d abov th Light Emitting Di de chip 3 so that the wav I ngth sensing element 4 may 
touch transluc ncy substrat 3a of this chip 3. The wavelength s nsing element 4 should prepare wavelength s nsing- 

lement layer 4a which carried out applicati n hard ning of what mixed uniformly the wavel ngth conv rsi n matt r and 
the resin bond agent holding the wavelength onversion matter on she t-like bas film 4b, and as this wav length 
sensing-el ment layer 4a touches transluc ncy substrate 3a of the Light Emitting Di de chip 3, it is arranged in the 
refl ctive horn 2. M re v r, engag ment presser-fo t-stitch-t ngue 2c for fixing the wav length sensing lem nt 4 shall 
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be formed in 'the abbreviation perimeter of the r fl ctive within the limit periphery of the reflective horn 2, and it shall 
certainly fix by suppressing th portion of base film 4b of the wavelength sensing element 4 by engagement presser-foot- 
stitch-tongu 2c. 

[0007] As a Light Emitting Diode chip 3, Light Emitting Diode of the GaN system which carries out outgoing radiation of 
blue and/or th ultraviol t radiation (lambda= 370-500nm), for xample can be used. Luminous layer 3b of a GaN system 
is form d on transluc ncy substrat 3a which consists of penetrabl sapphire etc. to luminesc nee wavelength, and p 

lectrode 3c and 3d f n electrodes ar f rmed in the sam side side. Moreover, in this exampl , wir -bonding connection 
is not made like the conventional example, and the wire is not used for the electrical installation of the electrode of the 
Light Emitting Diode chip 3, and the reflective horn 2 of a leadframe 1. That is, the bump for bondings was formed in each 

f the electrode of the couple of p electrode 3c and 3d of n electrodes, and each reflective horn bases 2a and 2b of the 
leadframes 1 and 1 of a couple are electrically connected through this bump. 

[0008] Next, after fixing the wavelength sensing element 4, Light Emitting DiodelO has been obtained as a wrap thing by 
the translucency closure material 5 which the periphery of leadframes 1 and 1 was fabricated [ material ] by the poxy 
r sin of a translucency etc., and stiffened it so that these might be covered. In addition, when the wavelength sensing 
element 4 is laid so that the whole surface of the reflective horn 2 may be worn as wavelength sensing-element layer 4a 
is made into the Light Emitting Diode chip 3 side so that the wavelength conversion matter may exist in the side which 
touches the Light Emitting Diode chip 3 mostly, and shown in drawing, it is desirable from a conversion efficiency and a 
horn geneous field. 

[0009] Since not the thing that the wavelength sensing element 4 was dipped [ thing ] pre in the reflective horn 2, and 
stiffened it but the wavelength conversion matter should be formed in layers as described above, the thickness of a 
wav length conversion matter layer can be controlled, and equalization of a wavelength conversion efficiency and 
impr vement in efficiency can be aimed at. Moreover, since uniform wavelength conversion is attained, the color 
nonuniformity resulting from the difference of a conversion efficiency can be reduced remarkably. Moreover, since the 
wavelength sensing element 4 is arranged right above the Light Emitting Diode chip 3 and it is fixing by engagement 
pr sser-foot-stitch-tongue 2c, as the loss of the light which carries out incidence from a Light Emitting Diode chip, 
synchrotron orbital radiation 4, i.e., a wavelength sensing element, is pressed down to the minimum, it can fix. Wavelength 
conversion is attained also to the light emitted from the side of the Light Emitting Diode chip 3 by considering as the thing 
of a wrap size in the whole abbreviation surface of the reflective horn 2. and the wavelength sensing element 4 can b 
c nsidered as much more uniform luminescence further again. 

[001 0] Here, the aforementioned wavelength sensing element 4 is explained further. Although what carried out application 
formation of the wavelength sensing-element layer 4a is used for the wavelength sensing element 4 on base film 4b as 
d scribed above, it is not restricted to this. For example, it can obtain by the method shown below. 

[001 1] It is a schematic diagram for (C) explaining the manufacture method of the wavelength sensing element 41 in ord r 
of a process from drawing 2 (A). The dispersion medium 43 which consists of a heat-hardened type resin is distributed, 
and the wavelength conversion matter 42 is made to fully stir beforehand. Next, the pattern mask 45 and the base 
mat rial 46 in which puncturing of a desired form was formed are piled up, the aforementioned dispersion medium is mad 
puncturing in the style of the specified quantity, and fixed time gentle placement is carried out. If a dispersion medium is 
stiff ned after that and it is made to release from mold from the pattern mask 45, the wavelength sensing element 41 in 
which low density wave length sensing-element layer 41b which low density or the wavelength conversion matter is not 
distributing [ high-density wavelength sensing-element layer 41a the wavelength conversion matter 42 carried out / a / 
uniform distribution with high density according to the specific gravity difference at the lower part side ] to the up sid 
was formed will be acquired. The thickness of high-density wavelength sensing-element layer 41a and low density wave 
length sensing-element layer 41b and the density of the wavelength conversion matter can be adjusted by changing 
suitably the specific gravity of the material to be used, viscosity, the time that pours into puncturing and has been left, a 
mix d ratio, etc. 

[0012] 11. 2g of ZnS system fluorescent substances of specific gravity 4.1 is specifically mixed as wavelength conv rsion 
matter 42 to 100g of translucency epoxy resins of the specific gravity 1.1 which is a dispersion medium 43, and it is mad 
t stir for 30 minutes by 500rpm with a magnetic stirrer, next, this stirring suspension — a dispenser 44 — puncturing 
with 2mm [ of appearances of the pattern mask 45 ], and a depth of 1 mm — specified quantity casting — it was left for 
30 minutes Thereby, the wavelength conversion matter 42 with large specific gravity sediments in the lower part. When it 
heat-treated with the state, the epoxy resin 43 was stiffened and the pattern mask 45 was separated from the bas 
material 46, the wavelength sensing element 41 of the shape of a circular pellet of 2mm of appearances was able to b 
acquired. 

[0013] As wavelength conversion matter 42, for example ZnS:Cu, Au, aluminum fluorescent substance, ZnS:Cu. aluminum 
fluorescent substance, an ZnS:Ag fluorescent substance, and ZnS:Ag+ (Zn — ) Cd) To ZnS(s), such as S:Cu and aluminum 
fluor scent substance, Ag, Cu, aluminum, Ga, To the thing which made various impurities, such as CI. activate, and S (Zn, 
Cd), Cu, It is independent or various fluorescent substances, such as a thing changed into colors, such as blue, white, and 
yell wish green, using the thing which made impurities, such as aluminum and Ag, activate, and other fluorescent 
substances which mainly chang th wavelength light of an ultravi I t r gi n - blu , can b us d c mbining two r mor 
fluor sc nt substanc s. Mor v r, various things, such as therm s tting r sins, such as the epoxy r sin and PET 
(polyethylene RENTE phthalat ) which have high perm ability to luminescence wavel ngth and c nv rsion wav length as a 
dispersi n m dium 43, silic n r sin, a polycarbonate, and an acrylic r sin, and UV hardening resin, can be us d. 
[0014] In addition, a wavelength sensing element is n t what is restricted to what was manufactured by said manufactur 
meth d. As describ d pr vi usly, the wavel ngth conversion matt r layer sh uld b applied or printed n the sh et-like 
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translucencybase. Aft r forming a wavelength conversion matt r layer, shall cut in a predetermined configuration, or You 
may cut th high-density wavelength s nsing-element layer which carried out uniform distribution of the low density wave 
I ngth sensing-el ment layer which low d nsity or th wavel ngth conversion matter is not distributing, and the 
wavelength conversion matter with high density after laminat molding or fabrication in a predetermined configuration by 
technique, such as injection molding. 

[0015] Subsequently, th op ration and eff ct by using for Light Emitting DiodelO which showed th above-mentioned 
wavel ngth s nsing element 40 to dra win g 1 instead of are explained. [ the wavelength sensing iem nt 4 of Light Emitting 
DiodelO of said operation gestalt ] It depends for the efficiency of wavelength conversion on the density and thickness of 
the wavelength conversion matter which are excited by the irradiation light from a Light Emitting Diode chip greatly. If the 
wavelength sensing element 40 manufactured with this operation gestalt is used compared with the case where the 
wavelength sensing element 4 in the operation gestalt described previously is used, high-density wavelength conv rsion 
matter layer 41a which prepared the wavelength conversion matter in nearby high density from the case of a previous 
op ration gestalt can be manufactured efficiently uniformly easily. Therefore, the loss at the time of the outgoing radiation 
light of the Light Emitting Diode chip 3 reaching the wavelength conversion matter 42 can be further pressed down to the 
minimum by preparing this high-density wavelength conversion matter layer 41a so that it may be close with the Light 
Emitting Diode chip 3. 

[001 6] Then, other operation gestalten are explained. Although the wavelength sensing element 4 was established in the 
pr vious operation gestalt as what is fixed as is close with the aforementioned substrate 3a by making translucency 
substrate 3a of the Light Emitting Diode chip 3 into the wavelength sensing-element 4 side It should fix, as this op ration 
g stalt was shown in drawing 3 , and it inserted with the reflective frame level difference of 32d by engagement presser- 
foot-stitch-tongue 32c which formed the wavelength sensing element 34 in the reflective horn so that it might not be 
cl s with the Light Emitting Diode chip 33. Moreover, the Light Emitting Diode chip 33 was installed on the base of the 
refl ctive horn 32 which formed the chip substrate 33 in one leadframe 31, and has connected electrically the electrode of 
th couple formed in the upper surface of the Light Emitting Diode chip substrate 33, and the base of the reflective horn 
32 formed in the base of this reflective horn 32, and the leadframe of another side with the wire 35, respectively. In 
addition, high-density wavelength sensing-element layer 34a in which the wavelength conversion matter exists with high 
density is arranging the wavelength sensing element 34 in the Light Emitting Diode chip 33 side so that low density wave 
length sensing-element layer 34b may be located in an opposite side. 

[0017] Thus, since a wire 35 exists between the Light Emitting Diode chip 35 and the wavelength sensing element 34 in 
conn cting the Light Emitting Diode chip 33 with a wire 35. it cannot prepare so that it may stick Then, the level 
difference of 32d etc. is prepared in the reflective horn 32. and uniform wavelength conversion can be performed like a 
previous operation gestalt by fixing the wavelength sensing element 34 by this tevel difference of 32d, and engagement 
pr sser-foot-stitch-tongue 32c. In addition, since the light emitted in the luminous layer is shaded by the electrode for 
pr paring a wire and a wire since there is a wire and it must stop having to establish both distance suitably when a wire 
exists between a Light Emitting Diode chip and a wavelength sensing element like this invention, the use efficiency of th 
synchrotron orbital radiation taken out from a Light Emitting Diode luminous layer outside is inferior. Then, when making 
wire connection, it is desirable to make small area of shading matter, such as a Light Emitting Diode chip electrode which 
mak s possible the shortest distance between a Light Emitting Diode chip and a wavelength sensing element, and exists 
between them, and a wire. 

[0018] Then, the operation gestalt of further others is explained. The reflective horns 2 and 2 were formed in the both 
sid s of leadframes 1 and 1 in the previous operation gestalt. As while showed this operation gestalt to drawing 4 . th 
refl ctive horn 12 is formed only in leadframe 11a, and opening 14 is formed in the base of this reflective horn 12. And 
I adframe 1 1b of another side shall be located in the opening 14 of said reflective horn 12. The Light Emitting Diode chip 
13 is laid in the base of the reflective horn 12, and the electrode of the couple of the Light Emitting Diode chip 1 3 is 
el ctrically connected to each of leadframe 11b located in the opening 14 of the reflective hqm 12 and this reflectiv horn 

12. In addition, although it does not illustrate in order that a wavelength sensing element may make a drawing int lligible, 
whil installing a wavelength sensing element so that it may be close to the upper surface of the Light Emitting Diode chip 

1 3. it should be fixed in engagement presser-foot-stitch-tongue 1 2c formed in the perimeter of the reflective horn 1 2, and 
the wavelength of the outgoing radiation light from the Light Emitting Diode chip 1 3 shall be changed like a front p ration 
gestalt. 

[001 9] When engagement presser-foot-stitch-tongue 1 2c which fixes a wavelength sensing element can be prepar d in 
the p rimeter of the reflective outside the limit periphery inside of the reflective horn 12 and a wavelength sensing 
el m nt is fixed by doing in this way. it becomes possible to make it a crevice not generated at all between a refl ctive 
horn and a wavelength sensing element. The outgoing radiation light from the Light Emitting Diode chip 1 3 by which 
wavelength conversion is not carried out from the crevice does not leak by this, and the homogeneity of wavelength 
improves further. In addition, opening 14 cannot be restricted to a circular configuration which was illustrated, and also I t 
it be U character-like notching etc. 

[0020] Drawing 5 shows the important section of Light Emitting Diode20 of the operation gestalt of further others, and 
two Light Emitting Diode chips 25 and 26 with which luminescenc wavelength differs in this operation gestalt are us d for 
it It has three I adfram s f the leadframes 21b and 21c located in pening f th I adfram s 21a and 21a which hav 
opening and th r flectiv h m 22, and two Light Emitting Diode chips 25 and 26 ar laid in the bas of th reflective h rn 
22. Th electr des 25a and 25b of th Light Emitting Diode chip 25 are c nnected with ut using a wir f r the reflective 
horn 22 and leadframe 21b. respectively. It conn cts without the lectr d s 26a and 26b of the Light Emitting Diod chip 
26 als using a wire for th r flectiv h rn 22 and leadfram 21c, r spectively. Mor ver, after th se Light Emitting Di de 
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• chips 25 and, 26, it is arranged so that the wavelength sensing el ment 24 may be close, and the diffusion board 27 is 
furth r arranged on it, and engagement presser-foot-stitch-tongue 22c prepar d in the perim ter of the reflective horn 
22 is fix d. 

[0021] By having consid r d as such composition, wavelength c nversion of the outgoing radiation light of one Light 
Emitting Diode chip 25 is carried out by th wave! ngth sensing element 24 currently indirectly fixed by engagement 
pr sser-foot-stitch-tongue 22c, and the light is diffused with the diffusion board 27. Since luminescence wavelength of 
outgoing radiation light of the Light Emitting Diod chip 26 of anoth r side does not suit to a wav length sensing el ment, 
it penetrates without receiving the wavelength conversion by the wavelength sensing element 24, and is reached and 
spread to the diffusion board 27 currently directly fixed by engagement presser-foot-stitch-tongue 22c. In the diffusion 
board 27, the light from both the Light Emitting Diode chip diffuses, and it equalizes. Thereby, the luminescent color of 
Light Emitting Diode20 can be changed now still more nearly arbitrarily compared with the case where only a wavelength 
sensing element is used, in the synchrotron orbital radiation color from the Light Emitting Diode chip by which wav length 
conv rsion is not carried out with the wavelength conversion color by the wavelength sensing element 24. In addition, 
although the example using two Light Emitting Diode chips which irradiate different wavelength explained, it may be good 
also as two or more two or more Light Emitting Diode chips, and you may be the Light Emitting Diode chip which irradiat s 
the same wavelength. Furthermore, the lens effect can be given to the front face of the diffusion board 27 or a 
wavelength sensing element and change of Light Emitting Diode20 of much more uniform luminescence being obtain d 
can also be added. 

[0022] Although the example which excites the fluorescent substance which is the wavelength conversion matter by th 
outgoing radiation light, and carries out wavelength conversion in the operation gestalt explained until now using th Light 
Emitting Diode chip of the GaN system which carries out outgoing radiation of blue and/or the ultraviolet radiation 
explained Not as the thing to restrict to this but as a Light Emitting Diode chip, the SiC system Light Emitting Diode, th 
ZnS system Light Emitting Diode The GaAs system Light Emitting Diode (lambda= 630-850nm), the GaAIAs system Light 
Emitting Diode Not only in the thing which used the ZnO system Light Emitting Diode etc., or also described the 
wav length conversion matter above and which mainly changes blue and/or ultraviolet radiation into other wavelength for 

xample, NdP5 — 014 and UNdP4 — 012 and Na5 — Nd (W04)4 and aluminum3 — Nd (B03)4 and Cs2 — it shall 
change into different wavelength with NaNdCI6, SrS, etc. various kinds of infrared excitation fluorescent substances, tc. 
Mor over, also suppose that wavelength conversion is carried out using specific wavelength absorbers, such as not a 
fluorescent substance but a color, as wavelength conversion matter etc. 
[0023] 

[Effect of the Invention] By preparing separately not the thing that dips the wavelength conversion matter but the 
wavel ngth sensing element beforehand set as the thickness of the wavelength conversion matter, and the value of a 
requ st of density in the interior of the reflective horn which serves as a convex configuration by laying the Light Emitting 
Diod chip like before according to this invention, as explained above, uniform wavelength conversion is attained and the 
color nonuniformity resulting from the difference of a conversion efficiency can be reduced remarkably. Moreover, sine 
th wavelength sensing element is arranged in right above [ Light Emitting Diode chip ] in this invention, the attenuation of 
light which carries out incidence from a Light Emitting Diode chip further, an outgoing radiation light loss, i.e., a wavelength 
sensing element can be pressed down to the minimum. By being fixed by the engagement presser foot stitch tongu , as 
the whole abbreviation surface of a reflective horn is worn, the wavelength conversion of a wavelength sensing elem nt is 
attained also to the light emitted from the side of a Light Emitting Diode chip, and it can be considered as much mor 
uniform luminescence further again. Moreover, even if few crevices are open between the wavelength sensing elem nt and 
the reflective horn, the effect which was [ protect / the leakage light by the direction of a Light Emitting Diode transv rse 
plane / an engagement presser foot stitch tongue ] excellent in an engagement presser foot stitch tongue existing in the 
part is done so. 
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DESCRIPTION OF DRAWINGS 



[Bri f Description of the Drawings] 

[Drawing 1] It is an outline type section view explaining Light Emitting Diode of this invention. 

[Drawing 2] It is outline process drawing showing the manufacture method of the wavelength sensing element of this 
invention. 

[Drawing 3} It is an outline cross section explaining another operation gestalt of this invention. 
[Drawing 4] It is an outline perspective diagram explaining other operation gestalten of this invention. 

[ Drawing 5] It is an important section cross section explaining still more nearly another operation gestalt of this invention. 
[Drawing 6] It is a schematic diagram explaining the conventional Light Emitting Diode. 
[D scription of Notations] 

1 L adframe 

2 Reflective Horn 

3 Light Emitting Diode Chip 

4 Wavelength Sensing Element 

4a Wavelength sensing-element layer 
4b Sheet-like film 

5 Translucency Closure Material 
10 LED 

11a, 11b Leadframe 

12 Reflective Horn 

1 2c Engagement presser foot stitch tongue 

1 3 Light Emitting Diode Chip 

14 Opening 

30 LED 

31 L adframe 

32 Reflective Horn 

32c Engagement presser foot stitch tongue 
32d Reflective frame level difference 

33 Substrate 

34 Wavelength Sensing Element 

34a High-density wavelength sensing-element layer 
34b Low density wave length sensing-element layer 

35 Wire 

90 LED 

91 L adframe 

92 R flective Horn 

93 Light Emitting Diode Chip 

94 L adframe 

95 Wire 

96 1 st Resin 

97 2nd Resin 



[Translation done.] 
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* Notices* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has been translated by comput r.So the translation may not reflect the original precisely. 

2. **** shows the w rd which can not b translat d. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Luminescence equipment which is luminescence equipment which has the coating section in this opening while 
arranging a Light Emitting Diode chip in an opening base, and is characterized by having the 2nd coating section in which 
tn fluorescent substance with which the aforementioned coating section is excited by the light from a Light Emitting 
Diode chip, and emits light in the light on the 1st coating section on a Light Emitting Diode chip and the 1st coating 
section was contained. 

[Claim 2] Luminescence equipment according to claim 1 which is the yttrium aluminum garnet system fluorescent 
substance by which the aforementioned fluorescent substance was activated with the cerium while the aforementioned 
Light Emitting Diode chip is a nitride system compound semiconductor. 

[Claim 3] Luminescence equipment according to claim 1 which has the shape of the concave spherical surface in which 
th front face of the coating section of the above 1st saw and became depressed from the luminescence observation side 
sid . 

[Claim 4] Luminescence equipment according to claim 1 which forms the side-attachment-wall configuration of the 
aforementioned opening stair-like, and has the 1 st coating section and the 2nd coating section for every stage 
[Claim 5] Luminescence equipment according to claim 1 whose substrate which has the aforementioned opening is one 
chosen from ceramics, a metal substrate, and the thermal-resistance organic resin substrate containing a thermally 
conductive filler. 

[Claim 6] the conductor allotted in this opening while opening according to claim 5 had been arranged two or more at the 
sam substrate — the Light Emitting Diode drop characterized by connecting wiring and the aforementioned Light 
Emitting Diode chip electrically 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[The technical field to which invention belongs] With respect to the luminescence equipment used for the display which 
can display a readout / write-in light sources, such as the back light light source, a photosensor, and an optical printer 
various data. etc.. the invention in this application has especially a fluorescent substance and a light emitting device, and 
light uniformly tt " 1g D '° de drop using the luminescence equipment and it which can emit [ high brightness and ] 

[0002] 



EE n ! Pn °% Art _. ,n _ RGB < a red ^stem. a green system, blue system), the light emitting device (henceforth a 

Light Emitting Diode chip) which can emit light in the super-high brightness which amounts to 1000 or more mods was 
developed today, respectively. In connection with this, a full color Light Emitting Diode drop is being installed by carrying 
out color mixture luminescence using each Light Emitting Diode chip with which a red system (R). a green system (G) and 
L 1 U m SV f , canam,t Th ere is a character representation board which used the single color display else [ such 
as hill color large-sized image equipment ] as such an example of a Light Emitting Diode drop. Even if it checks a white 
system by looking as a single color display for a long time unlike the color which draws cautions of a red system etc 

fr m ihit ' S t0 tired ' SinB ' e CO, ° r ^ Emftting Di ° de drOPS ' SU ° h 38 3 WWte SyStem - are demand «° especially 
[0003] | On the other hand, a Light Emitting Diode chip has the outstanding monochromatic peak wavelength Therefore 
wh n displaying a white system etc.. it is necessary to carry out color mixture of the luminescence from two or mor ' 
kinds of Light Emitting Diode chips, such as RGB and color mixture of B(blue system) Y (yellow system). However, there is 
Z £ i Z!l not necessarily white-system-etc-displaying using two or more kinds of Light Emitting Diode chips 

in th _Light Emitting Diode drop used for the destination plotting board etc 

[0004] Then, the applicant for this patent developed the light emitting diode which was made to carry out color conversion 
of the luminesc^ence from blue light emitting diode with a Light Emitting Diode chip and a fluorescent substance and was 
indicated by JP.5-152609A JP.7-99345.A. etc. as light emitting diode to which other colors etc. can emit AiZ The 

of L?g U hVEm!tt!ng e Diode chip" 0 * 1 "* " SVStem ' * t0 *** ^ >U * di ° deS USing ° ne kind 

[0005] Specifically, the energy band gap of a luminous layer arranges a large Light Emitting Diode chip on the cup in which 
rt was prepared at the nose of cam of a leadframe etc. A Light Emitting Diode chip is electrically connected to th m tal 

?I£ n m !. 1 m ' Ch Ught Emitting Diode cnip was fornled - respectively, and the mould which covers a Light 
Emitting Diode chip — a member — absorb the light from a Ught Emitting Diode chip to inside etc.. the fluorescent 
rXnZ^Tl? carries out wavelength conversion is made to contain in it. and it is made to have formed in it 
10006J In this case, a white system can be made to emit light using the color mixture of these luminescence by choosing 
th light emitting diode of a blue system, the fluorescent substance which absorbs the luminescence and emits light in a 
yellow system. Such light emitting diode can use sufficient brightness as light emitting diode which emits light when a 
white system is used as light emitting diode which emits light 
[0007] 



[Problem(s) to be Solved by the Invention] However, if a Ught Emitting Diode chip and a fluorescent substance are made 
to only mount in the reflective cup on the mounting lead used for light emitting diode etc.. an irregular color may be 
ult U F e 3 '" m ' nesc u ence observation side, the core where it saw from the luminescence observation side side, and the 
Ught Emitting Diode chip has been arranged in more detail — blue ****** and its circumference — the shape of a ring — 
y H w. green, and red — a sexy portion may be seen Human being's color tone feeling is especially set white and is 
sensitive therefore, white reddish also with few color tone differences and green — sexy white and yellow — it s nses as 
s xy white etc. *■* 

[0008] The irregular color produced by facing such a luminescence observation side squarely becomes it being not nly 
D^7 LT? U ?1 V - but produoi "e * c "or tone unev nn ssofth sere n at th time of applying to a Light Emitting 
U.od drop and the rror in pr c.s.on m chanical quipments. such as a photos nsor. Furth rmore. such luminescence 
equipment has th problem that luminesc nc brightness t nds to fall with tim . The inv ntion in this application solves 
th abov -menti n d tr uble. and th c lort n unevenn ss in a lumin scence bs rvati n side is to offer the 
kimmesc nee equipm nt with which it can be very few with quipment and a white system tc. can mit light in high 
bnghtness. and the display using it 



[0009] 
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[Means for 6olving th Problem] The invention in this application is luminescence equipment which has the coating 
s ction in this p ning whil arranging a Light Emitting Diode chip in an opening base, and the above-mentioned technical 
problem can solve by consid nng as the lumin sc nee equipment which has the 2nd coating section in which th 
fluor scent substanc with which the aforementioned coating section is excited by the light from a Light Emitting Diode 
chip, and mits light in th light on the 1st coating section on a Light Emitting Diode chip and th 1st coating section was 
contained. Mor over, th invention in this application is luminescence equipment of the yttrium aluminum garnet system 
fluor sc nt substance by which the fluorescent substance was activated with the cerium while a Light Emitting Diod chip 
is a nitride system compound semiconductor. Furthermore, it is luminescence equipment which has the shape of the 
concave sphencal surface in which the front face of the 1st coating section saw and became depressed from the 
luminescence observation side side, and is also luminescence equipment which forms the side-attachment-wall 
configuration of opening stair-like, and has the 1st coating section and the 2nd coating section for every stage. The 
substrate which has opening is luminescence equipment which is one chosen from ceramics, a metal substrate and the 
thermal-resistance organic resin substrate containing a thermally conductive filler, furthermore, the conductor matched 
with it in opening, as for the invention in this application while the aforementioned opening had been arranged two or more 
at the same substrate — wiring and the aforementioned Light Emitting Diode chip are also the Light Emitting Diode drops 
connected electrically M 
[0010] 



[Function] The invention in this application can make the slight closing depth of the light by the fluorescent substance 
having been prepared ease while reducing the color tone unevenness of luminescence equipment by reducing substantially 
th opt.cal-path-length difference of the light emitted from a Light Emitting Diode chip by considering as the 2nd coating 
section which has a fluorescent substance on the 1st coating section near the Light Emitting Diode chip and the 1st 
coating section. Therefore, also in prolonged use. the fall of luminescence brightness can consider as luminescenc 
[00l'l7 ent Ught Emitting D ' ode drop with which a few uniform ''-ht can emit light 

[Embodiments of the Invention] As a result of various experiments, by considering a light emitting device and a 
fluorescent substance as a specific arrangement relation, invention-in-this-application persons find out that the color 
t n unevenness and bnghtness fall in a luminescence observation side are improvable, and came to accomplish the 
invention in this application. 

[0012] By composition of the invention in this application, it is considered as the following that the improvement of color 
ton unevenness or a bnghtness fall can be aimed at although it is not certain. That is, the light emitted from the light 
emitting device is emitted to various angles like (a), (b). (c). (d). (e). and (f). as shown in drawing_5 (A). The optical path 
I ngths which pass the coating section in which the fluorescent substance contained such a light differ, respectively Ught 
W '^? le Ju a u er ang,C ° ft3ne ' ight es P ecial| y emitted a Ught Emitting Diode chip is in the inclination for th optical 
path length to become long. For this reason, according to an optical-path-length difference, the quantity of lights changed 
into a fluorescent substance will differ, and color tone unevenness will arise. Especially, in the field of (d) and (e) since the 
optical path length is long, the light by which wavelength conversion of the light from a Light Emitting Diode chip is carried 
out with a fluorescent substance increases, and it is thought that it sees from a luminescence observation side side and 
15 ^ i 0 ,2T? dUCe COl ° r t0ne unevenness - Lie* C w hi<=h spreads the inside of a semiconductor like a waveguide and' is 
emitted J (f) Moreover, there is light emitted from a Ught Emitting Diode chip. It is thought that such a light also causes 
I r the Ught Emitting Diode chip circumference ] color tone unevenness. 

[0013] Moreover, if the coating section which has a fluorescent substance on a Light Emitting Diode chip is arranged 
directly, the rate to which light from a Ught Emitting Diode chip is reflected and scattered about with a fluorescent 
substance will increase. Especially, near the Ught Emitting Diode chip, the number of times to which the light from a Light 
"L , ^u ng J T * / 5 Carried OUt f ° r reflective dispersion etc. by the fluorescent substance matter increases extrem ly 
and the density of light becomes high. Consequently, the organic resin which is the base material of the coating s ction ' 
tends to detenorate, and it is thought that it is in the inclination for brightness to fall finally: 

[0014] | Like dxa|ong_5 (B). the invention in this application can suppress the fall of brightness for dispersion of the light 
near the Light Emitting Diode chip few while lessening an optical-path-length difference by considering as the laminat d 
structure of the 1st coating section and the 2nd coating section on a Light Emitting Diode chip. 

1001 15] As an example of concrete luminescence equipment the chip type Ught Emitting Diode is shown in drawing 2 The 
package in which it has an external electrode as a chip type Light Emitting Diode, and the crevice was formed was "uV d 
Die bonding of the Ught Emitting Diode chip which made the gallium-nitride system compound semiconductor th 
luminous layer is earned out by the epoxy resin into the crevice. Wire bonding of each electrode and external electrode of 
a Ught Emitting Diode chip is carried out using the gold streak, respectively. The epoxy resin was applied as the 1st 
?Dc? ng c SeC w°'! ° n ^ L,ght E " r,itting Diode cW P of a crevice, and it was made to dry. Next the thing which made the 3 
<RE1-xSmx) (aluminum1-yGay)5012:Ce fluorescent substance contain in the base material of silicone resin was made t 
form n the 1 st coating section as the 2nd coating section. 

[0016] The 1st coating and the 2nd coating s ction hav laminating composition. Mor over, th cr ss-section edge of the 
1st coating section is g ing up lik drawringj . Th refore. th shap ofth c ncave sph rical surfac in which th front 
face of the 1st coating s eti n saw and b came depr ss d from the lumin scene obs rvation side sid is taken Th 1st 
coating section b comes p ssibl [ c Meeting th fluor scent substanc s in th 2nd coating section near a center mor ] 
by taking the shape of th c ncav spherical surfac . Such a configurati n can control and creat the viscosity th 
curing t mperature. and time of an poxy resin which is the 1st coating s ction. A substantial optical-path-length 
difference can b less ned by this, and it can consider as col r tone un venn ss or the few lumin sc nee quipment of a 
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r!$%fi? more - H reafter - the composition member of the invention in this application is explained in full detail 
[0017] (Coating s ctJons 101. 102. 201. 202. 401. and 402) The coating section of the invention in this application protects 
a Light Emitting Diode chip from an external environment etc. The coating section is a resin, glass, etc. containing the 
fluorescent substance which is prepar d on a Light Emitting Diode chip, is excited in part at least by the light from a Lieht 
Emitting Diode chip, and emits light in the light anyway, the coating section — the course of the light from a Light 
Emitting Diode chip — color mixtur etc. is made to carry out the light from a fluorescent substance to a Light Emitting 
Diode ch.p nough by r ducing a long differ nc Esp cially th coating section of the invention in this application is 
provided so that the optical-path-length difference of the light emitted from the Light Emitting Diode chip may become 
less than what was made into the mere layer configuration which the fluorescent substance contained more. Moreover it 
has considered as multilayer composition so that it may be emitted outside efficiently. Therefore, as for the configuration 
ot the coating section, a convex lens configuration, various multilayer configurations, etc. are mentioned. Moreover you 
may make it form by pasting up the coating section formed in the thin film. 

[0018] The same material may be used for the base material of the 1st coating section 101 and the 2nd coating section 
102. and a different material may be used for it. When using a different material, it is desirable to use the material which 
has weatherabil.ty in the side more near the exterior. Moreover, it is desirable to use material with little expansion of the 
material which is in the interior more. As a concrete base material which constitutes such the coating section 
translucency resins, glass, etc.. such as an epoxy resin, a urea resin, acrylic resin, and silicone resin, are used 'suitably 
Moreover, the thickness of the 1st coating section and the 2nd coating section may be the same respectively and may 
diff r. As a fluorescent substance, various things, such as organic, and an inorganic color, an inorganic pigment are 
mentioned in consideration of the light from a Light Emitting Diode chip etc. ■ 

[0019] You may make the 1st and/or 2nd coating section contain a dispersing agent, a coloring agent and a light 
stabilizer. The screen effect which cuts a Light Emitting Diode chip and/or the light from a fluorescent substance into a 
request can be given by making a coloring agent contain. A request can be made to adjust directional characteristics by 
making a dispersing agent contain. Degradation of the resin which constitutes the coating section can be suppressed by 
making the ultraviolet ray absorbent which is a light stabilizer contain. As a concrete dispersing agent a barium titanate 
titanium ox.de. an aluminum oxide, oxidization silicon, etc. are used suitably. As a light stabilizer, a benzotriazol system a 
L n on-TM en0ne SyS ^ m - aSAR,SHI rate s y stem - a cyanoacrylate system, a hindered amine system, etc. are menti ned ' 
10020] Moreover, the main material of the coating section is good also as a member which may use the same material as a 
mould member and is different When the coating section is made to form by different member, the external stress and 
rnn^f ^, concem ' ng a Emitting Diode chip, a conductive wire. etc. can also be made to ease more. 
L0021J (Fluorescent substance) The fluorescent substance which is excited as a fluorescent substance used forth 
■ n \u " «° n ui n th,s ap P" cation °y the wh *h emitted light from the semiconductor luminous layer at least, and emits light 
6 L'Vr'u *!* " ght ° fthe fluorescent substance which is excited by the light from the case where the light 

which emitted light from the Light Emitting Diode chip, and the light which emits light from a fluorescent substanc hav a 
complementary color relation etc.. or a Light Emitting Diode chip, and it and emits light is equivalent to the three primary 
tZtlt i SV " ' « roen «y» tom - blue system) of light respectively, if luminescence from a Light Emitting Diode chip 
and the luminescence from a fluorescent substance are indicated by color mixture, the luminescent color display of a 
white system can Therefore, in the exterior of luminescence equipment, luminescence from a Light Emitting Diode chip 
and luminescence from a fluorescent substance need to penetrate the coating section etc. Such adjustment adjusts 
various ratios of a fluorescent substance, a resin, etc.. applications, fills, etc. Or arbitrary color tones including white, such 
rnVioon L ^ " Ca " be made to ° ffer by loosing various luminescence wavelength of a light emitting d vie 

lOOZZj Furthermore, a content distribution of a fluorescent substance 2nd coating on the staff also influences col r 
mixture nature and endurance. That is. it is easy to suppress degradation by moisture etc. that it is harder to be 
influ need of the moisture from an external environment etc. toward a Light Emitting Diode chip by the outer surface side 
rnno i coat,n 8 section when the distribution concentration of a fluorescent substance is high 

10023] on the other hand, a content distribution of a fluorescent substance — the mould from a Light Emitting Diode chip 
• a 3 me, T e ^ ~ ,f d, stnbution concentration becomes high toward a front-face side, although ft will be easy to b 
intlu need of the moisture from an external environment the influence of generation of heat from a Light Emitting Di de 
ch. P irradiation intensity, etc. can also suppress degradation of a fluorescent substance fewer Therefore, many things can 
It" u °P erat,n 8 environment Such a distribution of a fluorescent substance can be made to form van usly by 
making the base material containing a fluorescent substance, formation temperature, viscosity, the configuration of a 
tlu r scent substance, particle size distribution, etc. adjust 

[0024] As for the fluorescent substance excited by the semiconductor luminous layer, various things, such as an inorganic 
fluorescent substance, an organic fluorescent substance, a fluorescent dye. and a fluorescent pigment are menti n d As 
a concrete fluorescent substance. 3(aluminum1-yGay)5012:Ce (0<=x<1. 0<=y<=1. however RE are a kind of elem nts " 
ch sen from the group which consists of Y. Gd. La, Lu. and So at least) which are a perylene system derivative and the 
yttrium aluminum garnet fluorescent substance by which cerium activation was carried out (REI-xSmx) is mention d 
When 3(alum,num1-yGay)5012:Ce is especially used as a flu rescent substanc (REI-xSmx). or itt uch s the Light' 
emitting Diod chip which used the large nitride syst m comp und semiconductor f an n rgy band gap for the lumin us 
layer. ,t approaches and it is arranged and can consid r as luminesc nc equipment sufficient effici nt which it has light- 
fast also in -tw or I ss -two or mor (E ) =3 W-cmlO W-cm as irradianc 

[0025] (RE1-xSmx) A 3(aluminum 1 -yGay)50 1 2:Ce flu r scent substance can be str ng for h at. light, and m istur . and 
the p ak f an xc.tation spectrum can make it carry out near 470nm etc. for gam t structure. Moreover, the broadcloth 
emissi n sp ctnjm to which a lumin scene peak is als n ar 530nm and I ngthens th skirt to 720nm can b given. And 
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lumin scence wavel ngth sh.fts to long wavel ngth in lumin scence wavelength shifting to short wavelength in replacine a 
part of aluminum of composition by Ga. and replacing a part of Y of composition by Gd. Thus, it is possible to adjust the 
luminesc nt c I r continuously by changing composition. Therefore, it has the ideal conditions for the intensity by the side 
of long wav I ngth changing into white system luminesc nc by the composition ratio of Gd using blue system 
luminescence of a nitride semiconductor, such as being changed continuously. 

[0026] An oxid or the compound which turns into an oxide easily at an elevated temperature is used for such a 
fluor sc nt substanc as a raw material of Y. Gd. Ce. Sm. aluminum. La. and Ga. it fully mixes them by the stoichiometrv 
and obtains a raw matenal. Or an aluminum oxide, an oxidization gallium, etc. are mixed with the coprecipitation oxide ' 
which calcinates what coprecipitated the solution which dissolved the rare earth elements of Y Gd Ce and Sm in the 
acid by the stoich.ometry with oxalic acid, and is obtained, and a mixed raw material is obtained. It can obtain by carrying 
out proper quantity mixture of the fluorides, such as an ammonium fluoride, as flux at this, stuffing a crucible calcinating 
by the temperature requirement of 1350-1450 degreein air C for 2 to 5 hours, obtaining a burned product, carrying out th 
^,7™™ bumed P roduc t underwater next and letting a screen pass at washing, separation, dryness, and the last 
IOOZ7J In the luminescence equipment of the invention in this application, a fluorescent substance may mix two or more 
kinds of fluorescent substances. That is. two or more kinds of 3(RE1-xSmx) (aluminum1-yGay)5012Ce fluorescent 
substances with which the contents of aluminum. Ga. Y. La and Gd. or Sm differ can be mixed, and the wavelength 
c mponent of RGB can be increased. 

[0028] (Light Emitting Diode chips 103. 203. and 403) with the Light Emitting Diode chip used for the invention in this 
application, a fluorescent substance can be excited efficiently — the efficient nitride system compound semiconductor 
which can emit light is comparatively mentioned suitably in short wavelength Such a Light Emitting Diode chip can make 
semiconductors, such as InGaN. form as a luminous layer on a substrate by the MOCVD method etc. As structure of a 
semiconductor, the thing of terrorism composition is mentioned to the gay structure, hetero structure, or double which 
has MIS junction. PIN junction, a PN junction, etc. Various luminescence wavelength can be chosen with the material and 
its d gree of mixed crystal of a semiconductor layer. Moreover, it can also consider as the single quantum well structur 
and multiplex quantum well structure where the semiconductor barrier layer was made to form in the thin film which the 
quantum effect produces. 

[0029] When a gallium-nitride system compound semiconductor is used, material, such as a sapphire, a spinel and SiC Si 
ZnO is used for a semiconductor substrate. In order to make a crystalline good gallium nitride form, it is desirable to use a 
sapphire substrate. Buffer layers, such as GaN and AIN. are formed at low temperature on this sapphire substrate and the 
gall.um-n.tnde semiconductor which has a PN junction is made to form on it A gallium-nitride system semiconductor 
shows N type conductivity in the state where an impurity is not doped. When making the N type gallium-nitride 
semiconductor of a request such as raising luminous efficiency, form, it is desirable to introduce Si, germanium Se T C 
etc. suitably as an N type dopant On the other hand, when making a P type gallium-nitride semiconductor form'. Zn' Mg ' 
Be. calcium, Sr. Ba. etc. which are P type DOPANDO are made to dope. ' 
[0030] Only by doping a p-type dopant, since itis [ P-type-] hard toize a gallium-nitride system compound semiconductor 
it is desirable to make it P-type-ize by annealing after p-type dopant introduction by heating, the low-speed electron 
beam irradiation plasma irradiation, etc. at a furnace. After making the exposed surface of a P type semiconductor and an 
V* Pe J 5em J C °? ° r form bV etChing etC - the sputt^S method, a vacuum deposition method, etc. are used and each 
electrode of a desired configuration is made to form on a semiconductor layer. Next after carrying out direct full cutting 
with the dicing saw with which the blade which has the edge of a blade made from a diamond rotates the formed 
semiconductor wafer or cutting the slot of latus width of face deeply rather than edge-of-a-blade width of face (half 
cuttingj. a semiconductor wafer is broken by external force, or the scriber in which the diamond stylus at a nose of cam 
cam s out both-way rectilinear motion — a semiconductor wafer — very — a narrow scribe line (circles of longitude) — 
t r xample. after lengthening in a grid pattern, by external force, a wafer is broken and it cuts in the shape of a chip from 
a semiconductor wafer Thus, the Light Emitting Diode chip which is a gallium-nitride system compound semiconductor can 
oe made to form. 

[0031] When making a white system emit light in the luminescence equipment of the invention in this application in 
consideration of the complementary color with a fluorescent substance etc.. the main luminescence wavelength of a light 
em.tt.ng device has 400nm or more desirable 530nm or less, and 420nm or more 490nm or less is more desirable In ord r 
to raise more the efficiency of a Light Emitting Diode chip and a fluorescent substance, respectively, 450nm or more 
475nm or less is still more desirable. In addition, or it does not excite a fluorescent substance besides the Light Emitting 
Oiode chip mainly used for the invention in this application, even if it is excited, the light etc. can also arrange the Light 
Emrtting Diode chip which emits light only in the light which does not emit light substantially together from a fluorosc nt 
substance. In this case, it can also consider as the luminescence equipment with which a white system, red yellow tc 
can emit light 

[0032] (Mounting lead 104) It is desirable to have the cup in which a fluorescent substance is made to hold while th 
m untng lead 104 arranges the Light Emitting Diode chip 103. Such a cup can also be operated as opening in the 
mv ntion in this application. When installing two or more Light Emitting Diode chips and using a mounting I ad as a 
common electrode of a Light Emitting Diode chip, it is desirable to have sufficient electrical conductivity and 
c nnectability with a b nding wire etc. 

[0033] As c ncret electric r sistance of a mounting lead, below 300micro megacm is d sirable and it is 3 or less 
micro megacm more prof rably. More ver, wh n ****(ing) two or mor Light Emitting Diod chips on a mounting lead 
since the cal nfic value from a Light Emitting Di de chip incr as s. it is call d f r that th rmal conductivity is good ' 
concrete — m re than 0.01 cal/cm2/cm/d gree C — d sirable — more — d sirabl — It is m re than 0 5 
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cal/cm2/cm/degree C. As a mat rial which fulfills th se conditions, a ceramic with iron, copper, th copper containing 
iron, th copper containing tin, and a metallizing pattern etc. is mentioned. 

[0034] (Inner lead 105) Connection with the conductive wire c nnected with the Light Emitting Diode chip 103 arranged 
on the mounting I ad 104 as an inner I ad 105 is aimed at Wh n two or m re Light Emitting Diode chips are formed on a 
mounting lead, it is n cessary to consider as the composition which can be arranged so that each conductive wires may 
not contact. Sp cifically, contact of the conductive wir connected to th inner lead which is separated from a mounting 
lead can b prevent d by niarging area of the end. face in which an inner lead carries out wire bonding etc. as it 
separates from a mounting lead. As for the granularity of an end-connection side with a conductive wire, in consideration 
of adhesion, less than [ more than 1.6S10S ] is desirable. 

[0035] In order to make the point of an inner lead form in various configurations, after making the configuration of a 
leadframe decide, pierce and form with a mold beforehand or making all inner leads form, you may make it form by deleting 
a part of inner lead upper part Furthermore, a desired area and the desired end-face height of an end face can also be 
made to form simultaneously by piercing an inner lead and pressurizing from an end face after formation. 
[0036] It is called for that connectability and electrical conductivity of an inner lead with the bonding wire which is a 
conductive wire are good. As concrete electric resistance. 300 or less microomegacm are desirable and are 3 or I ss 
microomegacm more preferably. As a material which fulfills these conditions, the aluminum which plated iron, copper, th 
copper containing iron, the copper containing tin and copper, gold, and silver, iron, copper, etc. are mentioned. 
[0037] (Electrical installation member 106) As a conductive wire 106 which is electric connection material, what has ohmic 
nature with the electrode of the Light Emitting Diode chip 103, mechanical-connections nature, good electrical 
conductivity, and good thermal conductivity is called for. As thermal conductivity, more than 0.01 cal/cm2/cm/d gree C 
is desirable, and it is more than 0.5 cal/cm2/cm/degree C more preferably. Moreover, in the case of a conductive wire, in 
consideration of workability etc., it is more than diameter philOmicrometer and less than [ phi45micrometer ] pr f rably. 
Specifically, the conductive wire using metals and those alloys, such as gold, copper, platinum, and aluminum, as such a 
conductive wire is mentioned. Such a conductive wire can connect an inner lead, a mounting lead. etc. to the el ctr d of 

ach Light Emitting Diode chip easily by the wire-bonding device. 
[0038] (Mould member 107) a mould — a member 107 can be suitably formed, in order to protect from the exterior th 
coating section 102 which the Light Emitting Diode chip 103, the conductive wire 106, and the fluorescent substanc 
contained according to the use use of luminescence equipment a mould — a member 107 can be made to form using 
various resins, glass, etc. The lens effect which converge luminescence from a Light Emitting Diode chip, or it is made t 
diffuse can be given by making a mould member into a desired configuration. Therefore, a mould member is good also as 
structure which carried out two or more laminatings. Specifically, it sees from a convex lens configuration, a concav lens 
configuration, and also a luminescence observation side, and objects which combined two or more them, such as elliptical 
and a round shape, are mentioned. Moreover, since it sees from a luminescence observation side side and a luminescence 
side is expanded when making the light from a Light Emitting Diode chip condense and taking a lens configuration, th 
color tone unevenness of the light source appears notably especially. Therefore, the effect of irregular color suppression 
of th invention in this application becomes large especially. 

[0039] a mould — as a concrete material of a member, a translucency resin, glass, etc. which were mainly excellent in 
weatherability, such as an epoxy resin, a urea resin, and silicone, are used suitably Moreover, by making a mould member 
c ntain a dispersing agent the directivity from a Light Emitting Diode chip can be made to be able to ease, and an angle 
of visibility can also be increased. As a concrete material of a dispersing agent, a barium titanate. titanium oxide, an 
aluminum oxide, oxidization silicon, etc. are used suitably. Furthermore, you may make a mould member and the coating 
s ction form by- different member. Moreover, a mould member and the coating section can also be made to form using the 
sam member in consideration of a refractive index. 

[0040] (Substrate 404) as the substrate 403 for highly minute, high angles of visibility, and small thin shape Light Emitting 
Di d drops with which much Light Emitting Diode chips 403 are arranged — the Light Emitting Diode chip 403 and 
el ctrical installation — the conductor which prepared a member etc. and two or more concave openings which make a 
flu rescent substance contain — what has a wiring layer is mentioned suitably In such a substrate, if high density 
assembly of two or more Light Emitting Diode chips is directly carried out on the same substrate, the heat release from a 
Light Emitting Diode chip will increase. If heat cannot be enough radiated in the heat from a Light Emitting Diode chip and 
a flu rescent substance is not uniformly distributed in a resin, degradation of the partial crack of the coating section, 
col ring, etc. may be produced. 

[0041] therefore, the conductor which prepared concave opening — it is desired for adhesion with the coating section 
which thermolysis nature was [ section ] excellent and made the fluorescent substance contain as a substrate which has 
a winng layer to be good as the wiring substrate material which has such concave opening — a ceramic substrat and a 
metal the base — carrying out — an insulating layer — minding — a conductor — the metal substrate and th 
thermal-resistance organic resin substrate containing a thermally conductive filler which have a wiring layer are m nti ned 
suitably These substrates can form concave opening and a wiring member in one. a ceramic substrate — a hole — the 
Light Emitting Diode drop which concave opening and th wiring s cti n unified by r sin molding can b made to form 
simply by press working f sh t metal and th organic resin substrat by the laminating f an aperture substrate and the 
metal substrate 

[0042] Th c ramie substrat mainly sp cially c ncemed with the alumina in th point f heat dissipation natur or 
weath rability is mor desirable. 90 - 96% f the weight f raw mat rial powder is sp cifically an alumina, as a sintering 
acid Viscosity. The ceramic substrat which talc, a magnesia, caicia. a silica, etc. are added f urto 10% of the weight, and 
was made t sinter by the 1 500 to 1 700-degree C temperature requirement 40 - 60% f the weight f ****** powd r is 
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the c ramie 'substrate which 60 - 40% of the weight f b r silicat glass, a KOJU light, a forst rite, a mullite, etc. are 
added as a sintering acid with an alumina, and was mad to sinter by th t mperatur r quirement which is 800-1200 
degrees C. 

[0043] Such a substrate can take configurations various in the gr en-sh t stag b fore baking. Wiring can b made to 
constitute by carrying out screen-stencil etc. to a d sired configuration on a green sheet etc. by making into a circuit 
pattern the thing which made th r sin bind r c ntain refractory m tals, such as a tungst n and molybdenum. Moreover, 
op ning which mak s a Light Emitting Diode chip and a fluorescent substance contain can also be made to form fr ely by 
making the green sheet which carried out opening rival in a multilayer etc. Therefore, it is also possible to form a stair-like 
opening side attachment wall etc. by carrying out the laminating of the green sheet from which the shape of a cylind r and 
an aperture differ. A ceramic substrate is obtained by making such a green sheet sinter. Moreover, it may be mad to 
paste up and you may use. after making each sinter. * 
[0044] Moreover, only the substrate front face formed in the green sheet on the front face of the maximum by making th 
gr n sheet itself contain Cr 203, Mn02, Ti02, Fe 203, etc. can be made into a dark color system. The substrate with 
such a maximum front face also becomes contrast improving and highlighting more a Light Emitting Diode chip and 
luminescence of a fluorescent substance. The side attachment wall which spread toward opening can raise the furth r 
reflection factor. In order that the side-attachment-wall configuration of concave opening may avoid loss of lumin scence 
fr m a Light Emitting Diode chip, the shape of a taper angle, a curved surface, or a stairway on the straight line which was 
optically suitable for reflection is mentioned. Moreover, the depth of concave opening is decided with the angle in th 
range which does not cover the direct solar radiation from a Light Emitting Diode chip while it prevents that the slurry 
which distributed the fluorescent substance used as the thriller and the 2nd coating section used as the 1st coating 
s ction flows out. Therefore, the depth of concave opening has 0.3 desirablemm or more, and 0.5mm or more its I ss than 
2.0mm is more desirable. 

[0045] Concave opening of a substrate arranges a Light Emitting Diode chip, an electrical installation member, the 1 st and 
2nd coating sections, etc. inside. Therefore, while direct loading etc. carries out a Light Emitting Diode chip by the die 
bond device etc., there should just be sufficient size which can take electrical installation with a Light Emitting Diode chip 
by wire bonding etc. Two or more concave openings can be prepared according to a request, and can make the shape of a 
dot matrix or a straight line etc. of 1 6x1 6 or 24x24 choose variously, the dot pitch of concave opening — quantity 4mm r 
I ss — when minute, as compared with the case where a shell type light emitting diode lamp is carried, the dot pitch 
should contract sharply Moreover, let the Light Emitting Diode drop using such a substrate be the high-density Light 
Emitting Diode display unit which can solve the various problems relevant to the thermolysis nature from a Light Emitting 
Diode chip. Thermosetting resin etc. can perform adhesion with a Light Emitting Diode chip and a substrate* pars basilaris 
ossis occipitalis. Specifically, an epoxy resin, acrylic resin, an imido resin, etc. are mentioned. Moreover, while making it 
paste up with the wiring formed in the substrate by the face down Light Emitting Diode chip etc., in order to make it 
connect electrically. Ag paste, an ITO paste, a carbon paste, a metal bump, etc. can be used. 

[0046] Moreover, in order to raise conductivity, the reflection factor of the substrate bottom on which a Light Emitting 
Diode chip and a fluorescent substance are arranged, etc., vacuum evaporationo, plating processing, etc. can be p rformed 
to wiring formed on the substrate, and silver, gold, copper, platinum, and palladium and these alloys can also be made to 
f rm in iL 

[0047] (LED display equipment) An example of the Light Emitting Diode drop using the luminescence equipment of the 
invention in this application is shown. In the invention in this application, it can also consider as the LED display equipm nt 
for black and white only using white system luminescence equipment. The Light Emitting Diode drop for black and white 
can have and constitute a Light Emitting Diode chip and the coating section on the substrate which has two or m re 
crevices arranged according to the thing and request which have arranged the light emitting diode which is luminescenc 

quipment of the invention in this application in the shape of a matrix etc. The drive circuit and Light Emitting Diod drop 
which make each Light Emitting Diode chip drive are connected electrically. It can consider as the display which can 
display various pictures by the output pulse from a drive circuit. It is switched by the output signal of the gradatr n 
control circuit which calculates the gradation signal for making a predetermined luminosity turn on a Light Emitting Diode 
drop from the data memorized by RAM (Random, Access, Memory) and RAM which make the indicative data inputted 
memorize temporarily as a drive circuit, and a gradation control circuit, and has the driver which makes luminescence 
equipment turn on. A gradation control circuit calculates the lighting time of luminescence equipment from the data 
memorized by RAM, and outputs a pulse signal. 

[0048] Such a Light Emitting Diode drop for black and white can carry out [ highly minute ]-izing while being able to 
simplify circuitry naturally unlike the full color drop of RGB. Therefore, it can consider as a display without the irregular 
col r accompanying the property of the luminescence equipment of RGB etc. Moreover, a time can be extended, when it 
is c nnection with a cell power supply, since about 1/3 can be made to reduce power consumption. Furthermore, 
compared with the conventional red and the Light Emitting Diode drop using the green chisel, the stimulus to human b ing 
is suitable for few prolonged use. Although the example of the invention in this application is explained hereafter, the 
invention in this application cann t be overemphasized by that it is not what is limited nly to a c ncr te example. 
[0049] 
[Exampl ] 

(Exampl 1)Th Light Emitting Diode chip whi h made the luminous layer th ln0.4Ga0.6Ns mic nduct rwhos main 
luminescence peak is 460nm was us d. The Light Emitting Diode chip pass d TMG (trimethylgallium) gas, TMI (trim thyl in 
JUUMU) gas, nitrogen gas, and dopant gas with carri r gas on the sapphire substrat made to wash, and was made to 
form th m by making a gallium-nitrid syst m c mpound s miconduct r f rm by th MOCVD m thod. It c nsid r d as the 
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gallium -nitride system s miconductor which has N type conductivity, and th gallium-nitride system semiconductor which 
has P type conductivity by changing SiH4 and Cp2Mg as dopant gas. GaN which has th N typ conductivity which is th 
1st c ntact layer through GaN which is a buffer layer, InGaN which is a luminous lay r, AIGaN which has the P type 
c nductivity which is th 1 st clad layer, and GaN which has the P typ conductivity which is the 2nd contact layer ar 
made to hav form d on silicon on sapphire, resp ctively. In addition, th P type s miconduct r is made (have annealed 
abov 400 d grees C aft r membrane formati n.). Mor ov r. thickn ss of a luminous layer is s t to 3nm which is the 
which th quantum effect produces. 

[0050] After exposing PN each semiconductor front face by etching, each electrode was made to form by the sputtering 
method, respectively. In this way, after lengthening a scribe line, external force was made to divide the done 
s miconductor wafer, and the Light Emitting Diode chip of 350-micrometer angle was made to form as a light emitting 
d vice. 

[0051] On the other hand, the copper leadframe which carried out silver plating was made to form by punching. Th 
formed leadframe has a cup at the nose of cam of a mounting lead. Die bonding of the Light Emitting Diode chip was 
carried out to the cup by the epoxy resin which Ag contained. Wire bonding of each electrode of a Light Emitting Di de 
chip, a mounting lead, and the inner lead was carried out by the gold streak, respectively, and the electric flow was tak n. 
Silicone rubber was poured in on the Light Emitting Diode chip on the cup by which the Light Emitting Diode chip was 
****(ed). It was made to harden in 125-degree-C about 1 hour, and the 1st coating section was made to form aft r 
p uring. 

[0052] The fluorescent substance made the solution which dissolved the rare earth elements of Y, Gd, and Ce in the acid 
by the stoichiometry coprecipitate with oxalic acid. This is mixed with the coprecipitation oxide calcinated and obtain d 
and an aluminum oxide, and a mixed raw material is obtained. The ammonium fluoride was mixed as flux to this, th 
crucible was stuffed, it calcinated at the temperature of 1400 degreein air C for 3 hours, and the bumed product was 
obtained. The ball mill of the bumed product was carried out underwater, and it was made to form in washing, s parati n, 
dryness, and the last through a screen. 

[0053] The 3(Y0.4Gd0.6) aluminum501 2:Ce fluorescent substance 40 weight section and the epoxy resin 100 weight 
s ction which were formed were often mixed, and it considered as the slurry. This slurry was made to pour in on th 1st 
coating section which is in the cup of a mounting lead. The resin which the fluorescent substance contained was stiffened 
in 1 30-degree-C about 1 hour after pouring. In this way, the 2nd coating section which the fluorescent substance with a 
thickness of about 0.4m contained made it form on the 1 st coating section like drawing 5 (B). Furthermore, the 
translucency epoxy resin was made to form as a mould member in order to protect a Light Emitting Diode chip and a 
fluorescent substance from external stress, moisture, dust etc. The mould member inserted the leadframe by which the 
coating section of a fluorescent substance was formed into the shell type mold, and was made to harden it after mixing a 
translucency EPOSHIKI resin in 150~degree-C 5 hours. In this way, the light emitting diode which is luminescenc 
equipment like drawing 1 was made to form. 

[0054] In this way, color temperature and color rendering properties were measured, respectively from the trans v rse 
plane of light emitting diode where the obtained white system can emit light. Color temperature 8080K and Ra(col r- 
rendering-properties index) =87.4 were shown. Furthermore, point of measurement was moved so that it might pass along 
the center top of luminescence equipment by a unit of 45 degrees from 0 times to 1 80 degrees, and the chromaticity 
point in an every place point was measured. Moreover, life test (lf=60mA and Ta=25 degree C) was performed. 
[0055] (Example 1 of comparison) The 3aluminum5012:Ce fluorescent substance content resin was poured in and 
stiffened as a fluorescent substance (Y0.4Gd0.6) only in the cup from which the Light Emitting Diode chip which is a 
gallium-nitride system compound semiconductor like an example 1 has been arranged except having not made th 1 st 
coating section form but having formed the coating section only using the 2nd coating section. In this way, the 
chr maticity point and life test result of light emitting diode which were formed were measured like the example 1 . A 
measurement result is shown in drawing 6 and drawing 7 with an example 1 . In drawing 7 , it has expressed on the basis of 
the example 1. 

[0056] (Example 2) The ceramic substrate was used as a wiring substrate which has concave opening in the shape f a 
d t matrix, the hole concave opening does not have [ hole ] a wiring layer at the time of ceramic substrate manufacture - 
- the aperture green sheet was made to form by carrying out a laminating 3.0mm and the diameter of opening w re s t to 
ZOmmphi, and the opening depth was set to 0.8mm for the dot pitch of concave opening of 1 6x1 6 dot matrices. Th 
overall length was used as the substrate of 48mm angle. The wiring layer was made to form by making a desired 
configuration screen-stencil a tungsten content binder. Each green sheet is made to pile up mutually and is made t have 
formed. In addition, the green sheet equivalent to a surface layer is made to have contained the chrome oxide for th 
improvement in contrast of a substrate. The ceramic substrate was made to constitute by making this sinter. The wiring 
layer laid the commonness corresponding to the dot matrix, and the signal line, and the front face has given nick l/Ag 
plating. The ejection of the signal line from a ceramic substrate formed the contact pin by metal covar by silver-solder 
connection. In addition, the stair-like diameter of opening is [ 1 .7mmphi and the diameter of management opening of a 
low r layer ] 2.3mmphi. 

[0057] On the oth r hand, the ln0.05Ga0.95N semic nduct r whos main lumin sc nee p ak is 450nrn was used as a Light 
Emitting Diod chip which is a semic nductor light emitting d vice. The Light Emitting Diod chip pass d TMG 
(trimethylgallium) gas. TMt (trimethyl in JUUMU) gas, nitr gen gas, and dopant gas with carrier gas n the sapphire 
substrate made to wash,, and was made t form them by making a gallium-nitride system compound semic nductor form 
by the MOCVD method. The gallium-nitride s mic nduct r which has N typ conductivity, and the gallium-nitride 
semic nductor which has P type conductivity w r formed, and the PN junction was mad to form by changing SiH4 and 
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Cp2Mg as dopant gas.'On addition, the P typ semic nductor is made to have annealed above 400 degrees C after 
mem bran formati n) 

[0058] After xposing PN each semiconductor front face by etching, each electrode was mad t form by the sputt ring 
method, respectively. In this way, after I ngthening a scribe line, external fore was made to divide the done 
s miconduct r wafer, and th Light Emitting Diod chip was made to form as a light mitting d vice. The Light Emitting 
Diode chip with which this blu system can emit light was mad t fix to th predetermin d plac in substrate op ning 
according t heat curing after die bonding by th epoxy resin. El ctrical installation was taken by carrying out wir bonding 
of the 25-micrometer gold streak to each electrode of a Light Emitting Diode chip, and the wiring on a substrate aft r 
that. Silicone resin was made to pour into the lower berth in a crevice as the 1 st coating section, and it was stiffened in 
1 30-degree-C 1 hour. The thickness of the 1 st coating section was 0.4mm of abbreviation. 

[0059] Moreover, the fluorescent substance made the solution which dissolved the rare earth elements of Y, Gd, and C 
in the acid by the stoichiometry coprecipitate with oxalic acid. The coprecipitation oxide which calcinates this and is 
obtained, and an aluminum oxide are mixed, and a mixed raw material is obtained. The ammonium fluoride was mixed as 
flux to this, the crucible was stuffed, it calcinated at the temperature of 1 400 degreein air C for 3 hours, and the burned 
product was obtained. The ball mill of the burned product was carried out underwater, and it was made to form in washing, 
separation, dryness, and the last through a screen. The 3(Y0.5Gd0.5) aluminum5012:Ce fluorescent substance 10 weight 
section and the silicone resin 90 weight section which were formed were often mixed, and it considered as the slurry. This 
slurry was made to pour in into concave opening which is an upper case on the 1 st coating section, respectively. Th 
resin which the fluorescent substance contained was stiffened in 1 30-degree-C 1 hour, and the Light Emitting Di de dr p 
was made to form after pouring. The thickness of the 2nd coating section was 0.4mm. Moreover, the thickness of th 
Light Emitting Diode drop at this time had only the thickness of 2.0mm of a ceramic substrate, and large thin-shap -izing 
was possible for it as compared with the display unit of shell type Light Emitting Diode lamp use. 
[0060] The driving means of CPU equipped with the driver which it is switched [ driver] by the output signal of the 
gradation control circuit which calculates the gradation signal for making a predetermined luminosity turn on light emitting 
diod from the data memorized by RAM (Random, Access, Memory) and RAM which make the indicative data inputted as 
this Light Emitting Diode drop memorize temporarily, and a gradation control circuit and makes light emitting diod turn on 
wer connected electrically, and the LED display equipment was constituted. The color tone unevenness in each op ning 
was not checked [ near the Light Emitting Diode drop ]. 
[0061] 

[Eff ct of the Invention] By considering as luminescence equipment, also in a high angle of visibility, there is little c I r 
tone unevenness accompanying color mixture, and it can consider as reliable luminescence equipment by considering as 
th composition of the invention in this application according to claim 1 . 

[0062] By considering as the composition of the invention in this application according to claim 2, it can consider as 
r liable luminescence equipment more at high brightness. 

[0063] By considering as the composition of the invention in this application according to claim 3, it can consider as 
luminescence equipment with more little color tone unevenness accompanying color mixture. 

[0064] By considering as the composition of the invention in this application according to claim 4, it can consider as the 
luminescence equipment which has the color tone stabilized more. 

[0065] considering as the composition of the invention in this application according to claim 5 — more — high — it is 
stabilized while being able to form in minute and a thin film, and it can consider as the luminescence equipment which can 
emit light 

[0066] considering as the composition of the invention in this application according to claim 6 — high — it can consider 
as the Light Emitting Diode drop which can be formed [ minute and ] in a thin film 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has be n translated by c mputer. So the translation may n t refl ct the original precisely. 

2. **** shows the word which can n t be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] Drawing 1 is the outline cross section having shown the luminescence equipment of the invention in this 
application. 

[Drawing 2] Drawing 2 is the outline cross section having shown another luminescence equipment of the invention in this 
application. 

[Drawing 3] Drawing 3 is the outline diagram adapting the luminescence equipment of the invention in this applicati n of a 
Light Emitting Diode drop. 

[ Drawing 4] Drawing 4 is a partial typical cross section in the A -A cross section of drawing 3 . 

[Drawing 5] Drawing 5 is a typical cross section for explaining an operation of the invention in this application, drawin g 5 
(A) is the cross section of the luminescence equipment shown for comparison, and drawing 5 (B) is the typical cr ss 
s ction of the invention in this application. 

[Drawing 6] Drawing 6 is a drawing showing the color tone unevenness of an example 1 and the example 1 of comparis n, 
drawing 6 (A) shows the chromaticity coordinate of an example 1 , and drawing 6 (B) shows the chromaticity co rdinat f 
th example 1 of comparison. 

[Drawing 7] Drawing 7 is a graph showing the life test result of an example 1 and the example 1 of comparison, a solid lin 
is an example 1 and a dashed line shows the example 1 of comparison. 
[Explanation of agreement] 

101, 201, 401 ... The 1st coating section 

1 02, 202. 402 ... The 2nd coating section 

103, 203, 403 ... Light Emitting Diode chip 

104 ... Mounting lead 

1 05 ... Inner lead 

106 206 ... Electric connection material 

107 ... a mould — a member 
204 ... External electrode 
207 ... Package 

404 ... Substrate 

405 ... a conductor — wiring 
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bVX. isV3-ymmcomt*lz (RE^.Sm,) 3 
(A l w Ga y ) 5 0 12 : Ce^3a?)«S-^#$^i, 

cr>*miCD3-T4>7'&±.iZBf&Zlttz. 
[00 16] ^l<7)3-f^^i:I2^3-f^y/ 

SKi. W««^t=5r-5T^-?.„ £tz. m2cr>pn<&lco 

?-7-4>?'®comwm®tf±tf'>x^2>. *<oiz&m 
Astzwmmttz bh.w.\<n^-f4 y^mmmmvi 

£ b h Z b i 0^2 c7)3—f >Wt»<Z&XMfit£ 

mi 0>a—7-4 yrux'h&tt^^mmcnffim. 
mmm&m. ■ Erfgizmm lt^-t s £ t s . 

^wiKfiT^wotv ^waaii: -r -s c t ^ * 4 . « 

[0017] < 3-x -f ^^SP 101. 102. 20 
1 . 202. 401. 402) *PI6BJc03-x-f >^ 
SPfcti. LED^-yT^a^^:i:*>4,«g-ri,tc7) 

X°h&. 3—T4>rmi. LED^yT±t,zmi-ti>iX 
h i><7)X'h b i> — SCtCLE Dj--y7frt>CD-*IM 

mz^xmm^tt^wti^tthmm^i^tjm 
m^mtt b'X't>&. \^-miz lx t, a— f -f y^sc 

li. LED^-vr^^oiir^^K^I&ffijS^-y:!, 

m&%b'Zitt>ti&i>cox'h&. mz. *mmxr>a- 
T4 y^mt. mmmtfttztitzmzzmmvib t 
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-x-f >7&$:mmz-£?>zbiz£->xmf&zitxt>& 

[0 0 18] SUtfo-x-r o it. &2coa 

>rmism-zm®>mttbLxi±. i^^tait. 

J-'J refit. T?y/i/«lS. ^ytj-i^BiSrfc'^iift 

[ o o i 9 ] is i &TS/xam2v>3-T- 4 yymz 

mnt&ztifrc%h. mimzttZit&ztizj:-? 
xmftnitt:mMizm®zitzz\btfx£&<. %&%m 
x-h h mmmm%:i5tt it&ztiz*->xa-T< 
>™*mm*6mRfcZ(z0sQ&mi-t& z t #-c# 
mfamzmimtLxte, f^y^s-yw, ©kc 

^xyyi. -fy^-h^ ^Tvr^yi'-F 

[00203 ttc. ^-tj yr&o^mm. 
mmtmtwmzm^xiti^L. &%&mttLx 

i>^\ >7'U£m%&mtX'BmZitfi:i%& 
IZ&^Xlt. LE Df--yT^«tV-f 

[002 1] (S&HMT) #li$|8Jifcffli^ft&3bfc!8j 

<mmtb *ix\iz£^xmmzix^^h§&&m<m 

LEDf--/r*>/b<7)^i:, 
E D^- ^fr^<r>mtbm.mim.frt><F>WLbifi?i-n- 



-r& c t iz j: o afes^mfe^riiffi^feii^set 

[0022] m203-T-^y^gl5p«g{ct>(t^ 
•J-fc*)^ ^203— r-f >-^gP<7)n^S{i!l*^LE 

b'co&WZ x o%mz < < 
[0023] mt>. «3es«^>*w»^LEDf-yr 

t^gSS^^^^Tk^-cO^S-Stt^V^L E Df- -y 

r*»^<o«flfc. mmm%b'<mwtf£K>'j?%<&mi 
iz x -oxm^m^^h z. t #*c& h . 

[0024] ifm*«3OTt= i o Tlie$^5^3^J« 

m«cr>i><7)tmft>ti&. mmfc&mmb lxh. 

T;P5-^A • #-*-y h^3fe*Tfel» (RE,., S 
m x ) 3 (A 1 i- y Ga, ) 5 0 12 : Ce ( 0^x<l , 0 
SySl. flL, REli, Y, Gd.La. Lu, Sc 

frt>%h$t£ <0&iRZti&'J?%:< b i>-m<r>7mxh 
6. ) =5rt'^W^-i». mz. mmaMbLX (RE 
i-.Sm,) 3 (A li-yGa,) 5 0 12 : CeifflV^ 

wmfaZftmizm^t: l e d ^ y r t« -f-s*^* 

iSf LTffi«£itifcat{8lgi: LT ( E e ) = 3 W • c m 

* ftXMMb ~?Z>Zb VXZ h . 
[0025] (RE 1 . I Sm x ) 3 (Ali_,Ga r ) 
5 O l2 : CeMftmi. tf-*vYm&<nfc#>* 3t 
Rtf*jHz&< . mm^^ h;Pc7)e-^^'4 7 0 nm 
W&bb'lzZlt&ZbtfX'^Z,. Ztz.5gltV-7i>5 
3 0 n mfta^S) O720nm^-Cie^?l< 7u- H^r 

co a 1 o-gff £ g a xmm-h z b xmtemmfeSk 

izisyhL. &KMjg.c7)Ycr>-~W>ZGdXW.m-Z>Zb 

x\ zt/tm&tf-gmk'^i'-? b-t h. zcoxoizma 
^cth z b x5k^*wm\,zwmh z t immx 
Liz&-ox. &%i&m<7mmtfGdc>)mmtx'& 
mmzucz. htih%b^im*mwcT)i&zk5&tzmm 
lx efe^^ttc^m-r s fctfxasas** sr mtx i ^ 
4. 

[0026] i<^)J;d=5:^3fei4cli. Y, Gd, Ce, S 
m, Al. La&tfGa<r>Hmi: UTIWbft. X<4«& 
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WiltX'-\-lHzm.&LXMmZ'ft2>. X«4, Y, Gd, C 

e , s m<m±M7cm$:it¥mMiitTmz®M tfzmm 

m&m.?l*'&&. ztuzyy y^xtLxy-yitry^ 
-vj>me>7 <yiktozm&m&Lxtm£.m#>. sim* 

1 3 5 0 — 14 5 0- C^%MKX'2~~5&mmj£L 
TMj£iPn£», mzffif8L§l i Z7k*X'tf-)V$.iVl,X , ift 

£. 

[0027] aWH«W^)»3ia6Bt=fcV^ , 3**$]® 
14, 2^SiJUic7)^3efe»^?I^-frTt iV^ IP*>. 
A 1 , Ga, Y, LaSt^Gd^Smc/)^*^^^ 
2fflSJiLb7> (RE^Sra,) 3 (Al,.,Ga,) 
5 0 12 : Ceflbt**a^-$-arTRGB<oaftjS»*iB 

[0028] ( LEDf 0 3, 203, 403) 

*mmuzm^t>ti&L.EDi-v7ti±. miemmz® 

&LED^y;ri4, MOCVDSfCi 93£8Lhfc: I n 
S„ *m-W<7)imt LT*4, M I SJf-£-, P I Njg-£^> 

[0029] g-fctfy *A»fc£Wft»fcfcttJflLfc* 
^#^1:1^7 7^+. xe*;k Sic, s 

fcaWffiLV*. Z.C0-V7T'( J rmBLt<,ZGa.N. A 1 N 
I?c7)/s' -yyr-m £ffiiaT'®j£ L-£<yXt lc P Nt£& 

•?hm.tetf y * a********** . g-fby y 

i, Ge, Se, Te, C»**fia»A-r*£fc*»»4 

{4, PIK-A>n'$>6Zn, Mg, Be, Ca, S 
r, Bat££K-T§-£.g>. 

[0030] 'J •> AM^!j%^#:{i, PM H— 

^XTJHBflWcJ: 1 5T--/P-r-5)^i:TPM-fl:$-^S^ 
fc*«#iU>. x-y^;y'&^ < fc9PS¥35te&t/ r N 



isyyv-tzivm&ywv N-ri.*\ x{4^*i|bJ: 

fc:i:-?T¥^tt'7X^-£giJ&. &SW4, 5fe*0^ 
LXSLittf y nr A jRfb^BMNWfrTft SLEDf 7 7°2r 

[0031] *wMB«»aaatt:ev^Tae3R*«jK 

±3B£l£*<44 0 0 n mULh 5 3 0 n mOT#iff;£ t 
<, 420nmJ.Xh490nmJ3lT* i J: , ?»^LV\ L 
ED^r£^3^»fcO^£ Wf*ut Oft-h;** 
^^y>(C{4, 4 5 0 n mWJi4 7 5 n miaTtfS fcfcff 

•yyco^ mtemzmmztti^n, mmztix 
i>m%mtfrt>-siwt% t'tmmmzmtztifr 

fr&fffi-t & L E D^- •y7'2:-^tciea?-y:i. <I i: t T 

[0032] ■ y-H 1 04 ) • »J 

-K104J4, LEDf-yTl 0 3ZmWZ-&&tmz 

\>\ z\(?>£ o^-z-r^mtrnza^hmu^h: lx 
*?yh ■ y-H^LEDf-'yTcoftamffii: Lxmm-t 

[oo3 3]v?y>--i>- h*<o mfafizmsmmt t 

T{43 0 0//QcmlilT3&W^L<, i»?»it<(4, 
3//QcmiaTTS>-&. V7Vh • y — H±fcM 

^<7)LEDf--y^«S^-S«^-«4, LEDf 7/^(5 

mttWKU:, 0 . Olcal/c mVc m/«cm 
±i)miL<XK>ntt<ii 0. 5cal/cm'/c 
m/-CJjLhT'*>l». iil6<0*fr*»fc-*«fii:LT 
(4, «g, ^AOffl, ^A0«?, ^^MX/V-y 

-fe 5 S -y ^^*^(f ^>^|» . 

[0034] ( w y^-- • y — f 1 0 5 ) -f y^-- • y 

-Kl 05 t LTJ4, V7>-h • y-h'l 0 4±tffiB 
§iX^LE Df77-1 0 3 t«SttS*iyjdWtt'7>f 

<y)LEDf->y7-?r|g(t^^«4, ^^ttV-f -^-|h|± 

v7>-h • y — H*»^>|jtit6fcfi!oT, 
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ZJzZK-r&ZbZb'tzX^xwyh ■ 'J-h'a^i 

fflc0ffl$(±. a»tt*#«LT 1 . 6 S«Ji 1 0 SUIT 
[0 0 3 5 ] 4 >i— ■ O-F(WffiZ&£n«0>&mz 

mw&T-m>xn*>ikzmi&z-£x £> «fc < , 

[oo 36] y-r- ■ y-m, rnmnvJ ^-x-h 
ftu^t^^^ns. M&WKmsmijitLxtz, 3 

0 0^Qcmjy.T* i! *f*L<. J:'5« : ^L<ii3xtf2c 

[0 0 37] (m&tj&m&l 06) 
T'&S&ttteV^-l 0 63rfc'fcLTt;L LEDf>/ 

ri o 3c7)flsii:c7)7!--s-/^tt. mm&mm^ «m 

e*14St/iWEStt*U v i i> oa**#> £>ft?. . &g#JK 

fc LT&O . Olcal/c m*/c m/lCJSLbWffi 
t<. J:9#F4L<«:0. 5cal/cmVcra/T; 
J2UL-C&4. 4fc. f*«tt*if*#JttT»«ttV>f^r 
*F4L<(2. itgOl OjumfcLt, $45jU 
mOTT'&S. £^J:3&gmtt7^-hLTJi#:ft 

Kmm&v-i^-iz. &LEDi-<;?°<7)mMt. *y& 
yf< >7ismiz±-?x®Bizmmz-it&zttfX'Z 

[0 0 3 81 (t-zWHaWl 07) ^-/PVmtl 0 
7tt, l«l«fflI(:KttLEDf771 0 

3 S §E«itv-<-v-i 0 6. ajieii«*s*ff$<tfc3- 

r- < l 0 2 *^SP*^«^S^t:»jat= 

i^ts c t . f«w i o 7 « . &umm 
*ffittt'*m\^x : &j8.z : £hz->wx'%z>. *-ji>v 
wttzmmoimfuzi- h £ t iz x -? x l e d ?• -y r*> 

L^itistLTtiw A*wtc(i. ais>xmi. on 

4*:. LED^yr*>4><Dft£m3fc$^l^X«m£8S 



[0039] *->\sv$m<vmtemtftt lxu\ ±t 
4fc. it-frmmzi&mfettZit&ztizX'ix 

^kftJW:*»rcjlWE««TtJllv^ 4fc» B»f* 
[0040] (it4 04) LEDf'y/4 0 3*^ 

ft & itwae , kssa&i^/Jnm^ led 

ffl^)S«4 0 3i:LT{i. LEDf 774 0 3^1/1^ 
h. Z<0£o%mmiZ}5^Xte. «gt<OLEDf--yr$r 

m.mm-^mtiLtizm®mmgi2it& aEDf 7 7K 

Ifn-T 1 ^ y?mffi-^&^ J &§&&t'<7)%{tZ!k 
[0041 ] L?t*^T. OQ«mnffi»K(t^«WEiR 

ztt?-^4yy&%t'kcr>wmm>*&^z.tim£ 
tit. zco£o%wffi%nmttzmmmfflb v 

m. ^mmmxitruxtaT., ^mmmmLXimm^ 

SrfS^t^S-frS £ b § . 

c o o 4 2 ] jsdfttt'wmRttoDAfctJv^Tr^s 

^5r±fc Lfc-fe^ 5 'ynWJ: 004 

(C« . j^^*iO 9 0-96 «S%#T/U 5 -?-C'$) 0 . 

tmmmb ixfam. ?>v?, -?y^>r. t^TR 

tXv-U^*<4~l 0*»%^*D$ftl 500K17 

o o°c<o?sjg®B-T «ass*fc-t 

4 0-6 0«»%36«r/P5+-C«a6JIWWfc tT 
6 0~4 OSfiJ^Offll^B?^. .n—S^L^ 7* 
/Wf?^ A9>f h^fc'A^0$it8O 0-1 2 0 

orco?ajsKHT'^$^-fe5 s vrxmmxh 

[00433 £^j:-5^«s«i, mLm^v-y-y- 
bfmxm«(D$mzbhz.bti' s X'Zh. wmt. ?y 
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izX^XffifcZ-t&ZktfX'ZZ. £tz, mnLfz^o 

+ yy°^mimzttzit&mnmzi>3&iz&&t$ 

^y - y^- h £««-r s - xmwfccomui&Mmzt: 
k'£&fct&c\tl>-5jmx'$>&. zcoxo^yv-yis 

- h £ mm $ iir-S ^ b tz X -> X -b y 5 y ? XiSA 5 # 

[0 044] Sit, mmfficorV-yis-bUt. Cr 
2 0 3 , Mn0 2 , Ti0 2 , FejOa^tTS-^U-Vi'- 
l- &mz-kliZit& Z h tzX otMS^lS^K 

if£B§&mizz-£hc\ttfTZz>. zcoxo^&mm^ 

3yh5^hi!i { |6liLLEDf7 7 ,J ?« 
3ffi>m<o%ft£X*)3&tt2>c:klzi>%z>. fflamz 

wd&y?— umm. xim&mm?bti 

&£X y ?- s $>m2coa-T < >?Uk tc&mm'R*: 
ttWLLfzXyV-tfmilii&nZmik-t&t&lz, LE 

#W6£>ix.g>. LW-)t, BfltfS§ngp<y)i3|S£{±, 0. 3 
mmUl±*W* t<. 0. 5mmJ3Lh2. OmmKW 5 

[004 5]fflgOB!I«iin^ LEDfyT, *M 
fftig^SOT^ffS 1 S^2(Drj-^ 4 >f&%t'£ft® 
fcKS^^kcOT'&S. LEDfy/S: 

v-TtnwsmmtiiZV'f J r-#>74 yy^t-x-m. 
mizmixmmif&zkWTZ. i6xi6^24x 

2 40Hx hvh »J y ?X^ifiiifryc& SliR§ 
CI i: **T'# S . DMMO K-yht >y f*>'4mmUlT 

m- h %£k tiM LXIMlz H >y b fc° -y Lfc t> 

LED^Sti. LEDf--yT*^^2W4tcra3S-r?. 

s^^s$-^T# SiS^jg le Df xrw mm 
k-r&zktfx-zz. led i--yy-kmwi^Mt<7)mm 
iifm<mm$%% ktzx^xfto z t ttx-z h . jittw 

misfit. Ztz, 7i-xf<>yLEDf77^i:'t: 

x vmmzmi^ixrzw&ktmzikh trnzm^mz 

S^S^fc^tCiiAg^-XK ITO^.-XK# 

--fy^-xh, ^.m^yrm^m^hzkifx-^h. 

[004 6] 3SttLhfc»)ftSnfci»ttt, w 



^ztih^gtzmm*?* v*wm%f&mLxBiSL 

[0047] (LED^gi) *mmi<?)mgiS;z 
m^tzLEDmi&cTy-MZ^'t. *mmnza^x 

k-t&c\bi>X'£&. SUfflOLED^fgJi, #p?s 
HJtf0^3tgaT'S> h3Ht¥4 K £ v F y -y 7 x#£ 

^-TSSifiLhlcLED^-y^t^n-x^ V^Sr* 
-f&fl§j£-r£<ria*T#S. =g-LED-f--yTSrlgi6$-»i- 
^.|g«lll]8SfcLED*^S^{±, «»WWR«5*t4. 
ffi»HHSA^OJ±J^/N°;PXtc X -r>xn«<7Mm*$&r^ 

m%7 : 4z.7U'(*fk^2>c\ktfX'Z&. mmmmt l 
xa. AXZti&^T-fz-mwzimz&zRA 

M (Random, Access, Memory) t , 
R AMtClBIS^^S^-^*^ L E D*7K&£B>f5£c7)BJJ 

IllSti, RAM(ciB1f^#T.Sx-^*^^^a<7)^T 
[0048] iOJ;^^r, aiffl<7)LED*^liRG 

ScrMmzfto&ttt>%k'<D%:^'r 4 ttSC: 

*zm^tz l e Dii^&fcfc^Aiafc^sjwa^Kr 

<^ra^«ffl(CjgfCV%|, 0 JJ1T, *S%BJ<7)HS60iJ 

^^ixS t coXIZZ^Z tteW? £X°i>%\,\ 
[004 9] 
[|I*S«] 

(m^mi ) ±^3tt-^*M6 0nmiOI n M Ga 
0 6 N^*^3t«fct^LED^-y^fflV^. L 

(hy^-f-z^y^) ^fx, tmi (Mi^f/Hy 
mt^csL, MocvD^-esfctfy^m-fLiir 

^tUSiH 4 cC P2 Mgt, ■&®*)WLhZk 

izx^xNmmm&*itr&m.<£*fo*7J*% l *®#tp 

j/£MX'h$> I nGaN. ^ 1 C0^ y -y HST'c5S 
«1t?r*-r^>A 1 GaN. &2<7)^>?9 YmX'hh P 
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mmmi^-t h GaNSr Ztl?tlWtiL&tX h I . 

PS¥#tt(i. f&m£4 0 0°CW±XT--Jl> 

SSi0 3nmfcLT$>l». ) 

[00 5 0] iyf 9PN#3^ffcSi®£IStti 

LTal3^Ul#o£^tt^x;^-£x? 
:M^:My£3l^^:f£. fti}fci*)ftmz-*km$k=? 

t LX 3 5 0;Ltm;fc«LEDf •yT^jSS-fcbt. 
[0051]-*, ^-y^LfcfBSgy-F^-ASr 

fcfcL LEDf7 T£r A g^*#*$n^X^dr^JiT' 
•y y±l,z^V LED^-yTfimMZiitz* 

•s-ricaALfc. &Af£. 1 2 5-c*«j i ■warcwfcs 

[00 52]Sfftfli. Y. Gd. Ce<7«jM 

L-r^-y-fbr^-^A^ii-^L-ctps^ig^. 
i4oo- cni&jgT'smffimRLxfm&zmf.:. m 

tfUShiAfPTX-Jl-SifrLX. #Si, fif£ 

[ 0 0 5 3 ] Jgj£$;hJt (Y 0 . 4 Gd 0 . 6 ) 3 A 1 5 0 12 : 
Ce98fefr4 0«*». X^dr^fltl 0 0*ftSi5^J: 

• 'J- H<7)^f >y7°F*|-CJ)^^ 1 tf53— f -f y^±t=ii 
&Af£. abHWAHMTSfLfeWliB* 1 3 0 
•aft i smx-mitztt. Z\ o LTH5 ( B ) coiai< s 
mi^n-x-f >-^gP±tcJ»$*<70. 4mOiBe*B# 

fc. LEDf vT^3fc!Mt£*h3MS:>J. 
U-J±ZftALmX&x*>'*fflm$:&A : tk. 1 5 O'C 

5&fmt,zxmitz-ttti. zo Lxmicom^^^sx 

[ 0 0 5 4 ] Z. o LXftbtLt:&&k¥5£mffi&m; 

fc. fe&£8 08 0K. Ra (Jgfett^tS:) =8 7.4 
£*Lfc. $£tc, MaSi*0|»»618 0m4 5 

B^SfeJgjSSrSI^L^. If = 60mA, Ta 

= 25 xix-cr&Hiiim&'iT-o fc. 

[0055] arn^ii) mi^-r-^yy^m^i 



»>A3Mfc*«|iN»«c^ft * LEDf 7 raM^fl*:* 
•yT^MzmmmtLX (Y M Gd 0 . 6 ) 3 Al 6 O 

sotm tRwicM^ufc. msm»&m*mi tmz 
memmnzTvdr. muzawxu. nmmizmw 

[0056] mmm2) v-yh-rhv^xmzmwm 

fc. EWcUBPgWi*? 5 -y ^Xg^itBSKKISUl^S: 
v^US£ - y ^- h £;fSB-f 6 £ t T»*Stffc. 
1 6 x 1 6 H •/ h "7 b V 9 X^CflttMP^O K-y hf -y 
f £3. 0mm. gilPgB@£2. 0mm*, HHPSB^S 
2:0. 8mmfcLfv:„ ^:*{i:4 8mmftc7)S^i:b^ < , 

V-ymi2it&ciklzJ:r>%ffczittz. 

>*/-m&. wh.isi> j <tx : Bi8LZitxhz>. ^fc. mm 

mizfrtc&rv-yis-hlzli. WfconyYvxhfa 
±.<7>t:MzMfc7vJ*$:tti$-£XhZ>. ZtiZffimiZ 
&&c\tlzJ:~?X-k7$;<y?xmm. : $:ffif&Z-£fz. WM 
S(±H-y VihVrxlzttmLfz^^y. fi^SrSc^ 

a&Ult. TMii 1 . 7mm*, JJfSBPPgtfgli 2 . 
3mm*T'*>^. 

[00 57]-*. ^ft^ft^SLEDf'yr 
i: LT, ±^feb-^*i4 5 0nm<5DI n 0 ., s Ga,, !s 
N*»»ftfflVXte. LEDf^rii, gfc^$^-t7r 
^•V*«_hlcTMG ( h\)j*+/lstf\)i>&) tf*. TM 

I (hWfM^y'aW) 

/n°>- h 'J T ^'X mzffi L , MOCVDffit 
^$-frJt. H-^yh#XtUSiH 4 tC P! M g 

li . eaKf^ 4 0 0 -cw±T'T--;p Z^txbh. ) 
[0058] Xvfy^CJ: 0 P N#¥3?tt*®$:Sai 

b£$^. i o LXitiXttfTtztmibV^-ZA-? 

tULEDf77JM$tt. C c0Wfe^*«°T 
fg^T L E D >y T SrX^ ^fflflfCa^SPaSrt^Blf^ 

tl , 25u mcO^S: LEDf 7 r^MM. b , 

*)9gMmm& DflSCrt^TSWi. mi con- 
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Tjyy&tLTi/v^-ymmz&xz-ti 3o-ci 
tiffflx-mtzitt: .siot-t-{ y^cDmMm 

0. 4 mmtftofc. 

[00 59] SHaMKi. Y. Gd. CeC7)#± 

ft. 2^,4" 14 0 0' CW&jgT-3B#f3Ml£LTMj£,S 

S£*£. «»fct*£iILT#J*3**:. (Y 
o. s Gd 0 . s ) 3 A 1 5 0, 2 : Ceffflfl OftKB. v 
U 3- y®m 9 0 «*I9S£ i < LT * 9 0 - b S-fr 
fc. .ro^'J-SrSglOn-T^ >*<aLbD_LRT& 
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(54) LIGHT-EMITTING DIODE AND ITS FORMING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a light-emitting diode having a 
particulate fluorescent substance which emits light by transforming the 
light emitted by an LED chip and having a reduced irregularity of color 
tone in all the directions. 

SOLUTION: This light-emitting diode has an LED chip 103 arranged on a 
supporting member, a particulate fluorescent substance which absorbs at 
I ast a part of light emitted by the LED chip and emits light by 
transforming wavelength, and a light-emitting diode. Especially, the 
thickness of a coating part 111, having the particulate fluorescent 
substance and arranged on the LED chip 103, and the thickness of a 
coating part 112. having the particulate fluorescent substance and 
arranged on the supporting member other than the LED chip 1 03. are 
almost equal for this light-emitting diode. 
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1 * 'NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not b translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] " ~ ~ 

[Claim 1] Light emitting diode which the thickness of the coating section and ** which have the particle-like fluorescent 
substance arranged on the thickness of the coating section which has the particle-like fluorescent substance which is 
characterized by providing the following, and which is light emitting diode and has been arranged on the aforementioned 
Light Emitting Diode chip, and base materials other than on [ aforementioned ] a Light Emitting Diode chip are in 
abbreviation etc. by carrying out, and is characterized by things. The Light Emitting Diode chip arranged on a base 
material. The particle-life fluorescent substance which absorbs a part of luminescence [ at least ] from this Light Emitting 
Diode chip, carries out wavelength conversion and emits light 

[Claim 2] The aforementioned coating section is light emitting diode according to claim 1 which consists of an oxide which 
has one sort of Si, aluminum, Ga, Ti, germanium, P, B, and an alkaline-earth element or two sorts or more at least with a 
particle-like fluorescent substance. 

[Claim 3] Light emitting diode according to claim 1 which the luminous layer of the aforementioned Light Emitting Diode 
chip is a nitride system compound semiconductor, and is the yttrium aluminum garnet system fluorescent substance by 
which the aforementioned particle-like fluorescent substance was activated with the cerium. 

[Claim 4] Light emitting diode according to claim 3 with the main luminescence wavelength of the aforementioned 
particle-like fluorescent substance longer than the main luminescence peak of the aforementioned Light Emitting Diode 
chip whose main luminescence peak of the aforementioned Light Emitting Diode chip is 400nm to 530nm. 
[Claim 5] Light emitting diode according to claim 1 whose aforementioned particle-like fluorescent substance th luminous 
lay r of the aforementioned Light Emitting Diode chip is a nitride system compound semiconductor, and is 3(Re1-xSmx) 
(aluminum1-yGay)5012:Ce. However, 0<=x<1, 0<=y<=1, and Re are a kind of elements chosen from Y. Gd, and La at least 
[Claim 6] The formation method of the light emitting diode characterized by making the coating section which contains a 
particle-like fluorescent substance on the aforementioned Light Emitting Diode chip by sedimentation of the particle-like 
fluorescent substance which is the formation method of the light emitting diode which has a Light Emitting Diode chip and 
the fluorescent substance which absorbs a part of luminescence [ at least ] from this Light Emitting Diode chip, carries 
out wavelength conversion and emits light and was distributed in a gaseous phase or the liquid phase form. 

[Translation done!] 



http://www4.ipdljpo.gojp^ 03/09/01 



1/6 ^— v 



i f 

* NOTICES.* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the light emitting diode which has improved a luminescence direction, color 
ton nonuniformity, and mass-production nature, and its formation method in the light emitting diode which carries out 
wavelength conversion especially of the luminescence from a light emitting device, and has the fluorescent substance 
which can emit light with respect to the luminescence equipment used for a Light Emitting Diode display, the back light 
light source, a signal, an illumination formula switch, various sensors, various indicators etc 
[0002] 

[Description of the Prior Art] The light emitting diode (hereafter referred to also as Light Emitting Diode.) which is 
luminescence equipment is small, and efficiency carries out luminescence of a good vivid color. Moreover, since it is a 
s miconductor device, there are no worries about a sphere piece etc. It excels in a drive property and has the feature 
that it is strong to the repeat of vibration or ON/OFF lighting. Therefore, it is used as various indicators or the various 
light sources. However, although Light Emitting Diode has the outstanding monochromatic peak wavelength therefore, it 
cannot emit light in luminescence wavelength, such as a white system. 

[0003] Then, these people developed the light emitting diode which was made to carry out color conversion of the 
luminescence from blue light emitting diode with blue light emitting diode and a fluorescent substance, and was indicated 
by JP.5-152609A JP,7-99345,A. etc. as light emitting diode to which other colors etc. can emit light. Other luminescent 
color, such as a white system and green using the blue Light Emitting Diode chip, can be made to emit light by such light 
emitting diodes using one kind of Light Emitting Diode chip. 

[0004] Specifically, the Light Emitting Diode chip with which a blue system can emit light is arranged on the cup in which 
it was prepared at the nose of cam of a leadframe etc. A Light Emitting Diode chip is electrically connected to the m tal 
st m and metal post in which the Light Emitting Diode chip was formed, respectively, and the resin mould which covers a 
Light Emitting Diode chip — a member — absorb the light from a Light Emitting Diode chip to inside etc.. the fluorescent 
substance which carries out wavelength conversion is made to contain in it, and it is made to have formed in it A white 
system can be made to emit light using color mixture by choosing the light emitting diode of a blue system, the 
fluorescent substance which absorbs the luminescence and emits light in a yellow system. This can use sufficient 
brightness as white system light emitting diode which emits light. 
[0005] 

[Problem(s) to be Solved by the Invention] However, this light emitting diode is hard to tend be formed in the color as a 
request. When light emitting diode is made to mass-produce, it is that each light emitting diode makes it form in the 
chromaticity range of desired, respectively in the inclination for the yield to fall difficultly. Moreover, there is a problem of 
producing an irregular color slightly in the luminescence observation side of light emitting diode. 

[0006] The core where it saw from the luminescence observation side side, and the Light Emitting Diode chip which is a 
light mitting device has specifically been arranged may be seen in the direction of blue **** and its circumference, and 
y Now, green, and a red **** portion may be seen in the shape of a ring. Human being's color tone feeling is especially s t 
whit . and is sensitive, therefore — few color tone differences — ********, gre en ******, and yellow — it senses as 
sexy white etc. 

[0007] The irregular color produced by facing such a luminescence observation side squarely also becomes producing the 
irr gular color in the screen when it not being not only desirable on quality, but using for display, and the error in precision 
m chanical equipments, such as a photosensor. Furthermore, there is an inclination for the brightness of light emitting 
di de to fall in use of a high brightness long time as severer conditions, this invention solves the above-mentioned troubl 
and has very little variation for every color tone unevenness in a luminescence observation side, or light emitting diode, 
and it is in making the good light emitting diode of mass-production nature form 
[0008] 

[M ans for Solving the Problem] this invention is light emitting diode which has the Light Emitting Diode chip arranged on 
a base mat nal. and th particl -lik flu r scent substance which absorbs a part of luminescence [ at least ] from a Light 
Emitting Di de chip, carri s utwav I ngth conversion and emits light The thickn ss of the coating section and ** which 
have especially th particl -lik fluor scent substance arranged n th thickn ss of the coating section which has th 
particle-lik fluoresc nt substance arranged on a Light Emitting Diod chip in this invention, and base mat rials other than 
on a Light Emitting Di de chip ar in abbreviation etc. by carrying out and ar light emitting diod 

[0009] More ver, th light emitting diode of this invention according to claim 2 is light emitting diode which consists of an 
oxid with which th c ating section has ones rt f Si, aluminum, Ga. Ti, germanium, P, B, and an alkalin -earth I ment. 
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or two sorts or more at least with a particl -like fluorescent substance. 

[0010] The luminous layer of a Light Emitting Diode chip is a nitride system compound semiconductor, and the light 
emitting diode of this invention according to claim 3 is the yttrium aluminum garnet system fluorescent substanc by 
which th particle-like fluoresc nt substance was activated with the cerium. 

[001 1] The main luminescenc peak of a Light Emitting Diod chip is 400nm to 530nm, and the light emitting diod of this 
invention according to claim 4 is light emitting diod with the main luminescence wavelength of a particle-like fluorescent 
substance longer than the main luminescence peak of a Light Emitting Diode chip. 

[0012] The luminous layer of a Light Emitting Diode chip is a nitride system compound semiconductor, and the particle- 
like fluorescent substance of the light emitting diode of this invention according to claim 5 is 3(Re1-xSmx) (aluminuml- 
yGay)5012:Ce. (However, 0<=x<1, 0<=y<=1, and Re are a kind of elements chosen from Y, Gd, and La at least.) The 
formation method of this invention according to claim 6 is the formation method of the light emitting diode which has a 
Light Emitting Diode chip and the fluorescent substance which absorbs a part of luminescence [ at least ] from a Light 
Emitting Diode chip, carries out wavelength conversion and emits light. It is the formation method of the light emitting 
diode which makes the coating section containing a particle-like fluorescent substance form on a Light Emitting Diode 
chip by sedimentation of the particle-like fluorescent substance especially distributed in a gaseous phase or the liquid 
phase. 
[0013] 

[Function] any on the base by which the Light Emitting Diode chip on a Light Emitting Diode chip has been arranged for 
th thickness of the coating section in which the particle-like fluorescent substance contained this invention — also 
s tting abbreviation — it is equal The luminescence property that the optical-path-length difference of the light 
emitted from the Light Emitting Diode chip is comparatively equal, and uniform can be acquired. Moreover, it can carry out 
by there being very little irregular color in a luminescence side and variation for every light emitting diode. Furthermore, a 
lot of light emitting diode can be made to form with sufficient mass-production nature at once by carrying out the 
sedimentation deposition of the particle-like fluorescent substance on the package by which two or more Light Emitting 
Diode chips have been arranged. Even if the amount of the particle-like fluorescent substance arranged on Light Emitting 
Diode is very little, the amount (thickness of the coating section) of a particle-like fluorescent substance can be made to 
control equally. Therefore, light emitting diode with more little variation can be made to form. 

[0014] The coating section binds a particle-like fluorescent substance with the inorganic substance which is an oxid 
which has one sort of Si, aluminum. Ga, Ti, germanium. P, B, and an alkaline-earth element, or two sorts or more. Even 
wh n this irradiates a comparatively high energy light from a Light Emitting Diode chip with high density, it is lost that the 
coating section carries out coloring degradation. Therefore, it can consider as the light emitting diode to which brightness 
does not fall even if it makes quantity brightness emit light for a long time. 
[0015] 

[Embodiments of the Invention] As a result of various experiments, by making the particle-like fluorescent substance 
arranged on a Light Emitting Diode chip, and the particle-like fluorescent substance arranged on the other base material 
distribute equally [ abbreviation ], this invention person finds out that the variation for every color tone unevenness in a 
luminescence observation side or luminescence equipment is improvable, and came to accomplish this invention. 
[001 6] rt is thought that the variation for every color tone unevenness in a luminescence observation side or light emitting 
diode is produced when the inclination in a flat-surface distribution of the particle-like fluorescent substance contained in 
th coating section at the time of coating section formation arises. That is, the coating section can be arranged on a 
desired cup by making the resin which made the particle-like fluorescent substance contain breathe out from the pip like 
a pr vious narrow nozzle. 

[001 7] However, it is very difficult on a Light Emitting Diode chip equivalent homogeneity and to make it apply at high 
sp d in the particle-like fluorescent substance contained in the binder. Moreover, the configuration of the coating 
s ction finally formed is not fixed with the surface tension on the front face of a package which touches the viscosity of a 
bind r. and the coating section. The thickness (amount of a particle-like fluorescent substance) of the coating secti n 
diff rs partially, and the quantity of light from a Light Emitting Diode chip differs from the quantity of light from a particle- 
like fluorescent substance partially. 

[0018] Therefore, on a luminescence observation side, the luminescent color from a Light Emitting Diode chip becomes 
strong partially, or the luminescent color from a fluorescent substance becomes strong, and color tone unevenness aris s. 
M re ver, it is thought that the variation for every light emitting diode arises. Color tone unevenness. directivity, etc. can 
b made to improve in this invention, when the particle-like fluorescent substance formed a Light Emitting Diode chip top 
in addition to it makes it arrange uniformly. Hereafter, the composition member of this invention is explained in full d tail. 
[0019] (Coating sections 1 1 1 and 1 12) The coating sections 111 and 1 12 used for this invention are resins, glass, etc. 
which bind the particle-like fluorescent substance and particle-like fluorescent substance which a mould member is 
indep ndently prepared in the cup of a mounting lead, and opening of a package etc.. and change luminescence of the 
Light Emitting Diode chip 103. the thickness of the coating section 1 1 1 by which the coating sections 1 1 1 and 1 1 2 of this 
invention were formed on the Light Emitting Diode chip 103. and trie thickness of the coating section 1 1 2 prepared on 
bas materials oth r than a Light Emitting Di de chip — abbr viation — it is qual Abbreviation tc. can mak th 
thickness of th c ating s cti n 111 prepar d on th Light Emitting Di de chip 103. and the c ating section 112 pr pared 
in th opening fr nt face f a package used as a bas mat rial spr ad and f rm comparativ ly simply by making th 
particle-like fluor sc nt substance distribut d in a gase us phase or the liquid phase put. and sedimenting. 
[0020] In th coating s ction. sine r fl ction is also carried ut the high- nergy light emitted from a Light Emitting Diode 
chip from a cup tc. bee mes high d nsity. Furthermor . als with a particl -lik fluorescent substanc , reflective 
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dispersion may be qarried out and the coating section may be exposed to a high-density high-energy light. Therefore, 
when luminescenc intensity uses the powerful nitride system semiconductor with which high-energy light can emit light 
as a Light Emitting Diode chip, it is desirable to us as a binder one sort or the oxide which it has two or more sorts of Si 
aluminum, Ga, Ti, g rmanium, P and B which have lightfastness to those high-energy light, and alkaline earth metal. 
[0021 J As on f the concret main material of the coating s ction, the thing which made translucency inorganic 
members, such as Si02, aluminum203. and MSi03 (2n. calcium. Mg. Ba t Sr, etc. are mentioned in addition as M.), contain a 
particle-lik fluor scent substance is us d suitably. A particl -like fluorescent substance is bound by these translucency 
inorganic members, and it deposits on a Light Emitting Diode chip or a base material in layers. In addition, you may make 
the coating section contain an ultraviolet ray absorbent with a particle-like fluorescent substance. 

[0022] Such the coating sections 1 1 1 and 1 21 often mix the particle-like fluorescent substance and binder used as the 
material of the coating sections 111 and 121, and are spouted from the nozzle of the eccrisis means 201 in a container 
202. In the container 202, the package 105 which has a Light Emitting Diode chip is arranged. The material which blew off 
from the nozzle accumulates in a container 202 as suspension. If the container 202 is put, a fluorescent substance 
particle will sediment and the fluorescent substance film 204 will be formed in the bottom of a container 202. warming 
emitted from a dryer 205 after discharging supernatant liquor — air is sprayed and it is made to dry Then, it can consider 
as the light emitting diode which has a particle-like fluorescent substance by taking out each package 105. 
[0023] (Particle-like fluorescent substance) The particle-like fluorescent substance which is excited as a fluorescent 
substance used for this invention with the light which emitted light from the semiconductor luminous layer of the Light 
Emitting Diode chip 103 at least, and emits light is said. When the light in which the Light Emitting Diode chip 103 emitted 
light and the light in which the particle-like fluorescent substance emitted light have a complementary color relation tc, 
light can be emitted in white by carrying out color mixture of each light. A blue light in which the case where the light from 
the Light Emitting Diode chip 103 and the light of the particle-like fluorescent substance which is excited by it and emits 
light are specifically equivalent to the three primary colors (a red system, a green system, blue system) of light, 
r spectively. and the Light Emitting Diode chip 103 emitted light, and the light of the yellow of the particle-like fluorescent 
substance which is excited by it and emits light are mentioned. 

[0024] inorganic [. such as various resins which the luminescent color of light emitting diode commits as a binder of a 
particle-like fluorescent substance and a particle-like fluorescent substance, and glass. ] — the color tone of arbitrary 
white systems, such as an electric bulb color, can be made to offer by choosing the luminescence wavelength of adjusting 
various a ratio with a member etc., settling times of a particle-like fluorescent substance, configurations of a particle-like 
fluor scent substance, etc., and a Light Emitting Diode chip In the exterior of light emitting diode, it is desirable that th 
light from a Light Emitting Diode chip and the light from a fluorescent substance penetrate a mould member efficiently. 
[0025] The yttrium aluminu/rTgarnet system fluorescent substance activated with the sulfuration cadmium zinc activat d 
with copper or the cerium as a concrete particle-like fluorescent substance is mentioned. Especially, 3(Re1-xSmx) 
(aluminum1-yGay)5Q12:Ce (0<=x<1. 0<=y<=1. however Re are a kind of elements chosen from the group which consists of 
Y. Gd, and La at least.) etc. is desirable at the time of high brightness and prolonged use. When 3(aluminum1-yGay) 
5012:Ce is used especially (Re1-xSmx) as a particle-like fluorescent substance, or it touches a Light Emitting Diode chip, 
it can consider as the light emitting diode which approaches, is arranged and has lightfastness sufficient efficient also in - 
two or less -two or more (Ee) =3 W-cm10 W-cm as irradiance. 

[0026] (Re1-xSmx) A 3(aluminum1-yGay)501 2:Ce fluorescent substance can be strong for heat, light, and moisture, and 
the peak of an excitation spectrum can make it carry out near 470nm etc. for garnet structure. Moreover, the broadcloth 
emission spectrum to which a luminescence peak is also near 530nm and lengthens the skirt to 720nm can be giv n. And 
luminescence wavelength shifts to long wavelength in luminescence wavelength shifting to short wavelength in replacing a 
part of aluminum of composition by Ga. and replacing a part of Y of composition by Gd. Thus, it is possible to adjust the 
lumm scent color continuously by changing composition. Therefore, it has the ideal conditions for the intensity by the sid 
of I ng wavelength changing into white system luminescence by the composition ratio of Gd using blue system 
luminescence of a nitride semiconductor, such as being changed continuously. 

[0027] An oxide or the compound which turns into an oxide easily at an elevated temperature is used for such a 
fluor scent substance as a raw material of Y. Gd. Ce, Sm. aluminum, La. and Ga. it fully mixes them by the stoichiom try. 
and btains a raw material. Or the coprecipitation oxide which calcinates what coprecipitated the solution which diss Ived 
th rare earth elements of Y. Gd. Ce. and Sm in the acid by the stoichiometry with oxalic acid, and is obtained, and an 
aluminum oxide and an oxidization gallium are mixed, and a mixed raw material is obtained. Proper quantity mixtur f the 
flu rides, such as an ammonium fluoride, is carried out as flux at this, a crucible is stuffed, it calcinates by the 
temperature requirement of 1350-1450 degreein air C for 2 to 5 hours, and a burned product is obtained. Next a d sired 
particle-like fluorescent substance can be obtained by carrying out the ball mill of the burned product underwater, and 
letting a screen pass at washing, separation, dryness, and the last. 

[0028] In the light emitting diode of this invention, a particle-like fluorescent substance may mix two or more kinds of 
particle-like fluorescent substances. That is. two or more kinds of 3(Re1-xSmx) (aluminum1-yGay)5012:Ce fluor scent 
substances with which the contents of aluminum. Ga. Y. La and Gd. or Sm differ can be mixed, and the wavelength 
component of RGB can b increased. M reov r. n w. sine there ar som which variation pr duces on the lumin scene 
wav I ngth ofasemic nduct r light mitting d vie , mixed adjustm nt f two or more kinds ffluoresc nt substances 
can be carried out. and th d sir d whit light tc. can be acquired. The arbitrary points on the chromaticity diagram 
connected with a light emitting device betw en the flu rescent substanc can be mad to mit light by making the 
am unt of th fluoresc nt substanc with which chromaticity points differ according to th luminescence wav length of a 
light mitting device specifically adjust and contain. 
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[0029] It can b made to be able to distribute in a gaseous phase or the liquid phase, and such a particle-like fluorescent 
substance can be made to emit uniformly. The particle-lik fluoresc nt substance in the inside of a gaseous phase or the 
liquid phase sediments with a self-weight. The layer which has a homogeneous high particle-like fluorescent substance 
more can be made to form by making suspension put esp cially into the liquid phase. The desired amount of particle-like 
fluorescent substances can be formed by repeating two or more times according to a request. 

[0030] (Light Emitting Diode chip 103) The Light Emitting Diode chip 103 used for this invention can excite a particle-like 
fluorescent substance. The Light Emitting Diode chip 103 which is a light emitting device makes s miconductors, such as 
GaAs, InP. GaAIAs, InGaAlP, InN, AIN and GaN, InGaN, AIGaN, and InGaAIN, form as a luminous layer on a substrate by 
the MOCVD method etc. As structure of a semiconductor, the thing of terrorism composition is mentioned to the gay 
structure, hetero structure, or double which has MIS junction, PIN junction, a PN junction, etc. Various luminescence 
wavelength can be chosen with the material and its degree of mixed crystal of a semiconductor layer. Moreover, it can 
also consider as the single quantum well structure and multiplex quantum well structure where the semiconductor barrier 
layer was made to form in the thin film which the quantum effect produces. Preferably, it is the efficient nitride system 
compound semiconductor (a general formula IniGajAlkN however 0<=i, 0<=j, 0<=k, i+j+k=1) which can emit light about the 
comparison-short wavelength which can excite a particle-like fluorescent substance efficiently. 

[0031] When a gallium-nitride system compound semiconductor is used, material, such as a sapphire, a spinel, and SiC, Si, 
ZnO, GaN, is suitably used for a semiconductor substrate. In order to make a crystalline good gallium nitride form, it is 
mor desirable to use a sapphire substrate. When growing up a semiconductor film on a sapphire substrate, it is desirable 
to form buffer layers, such as GaN and AIN, and to make the gallium-nitride semiconductor which has a PN junction form 
on it. Moreover, the GaN single crystal itself which carried out the selective growth on silicon on sapphire, having used 
[ itself] Si02 as the mask can also be used as a substrate. In this case, a light emitting device and silicon on sapphire can 
als be made to separate by carrying out etching removal of the each semiconductor layer formation-back Si02. A 
gallium-nitride system compound semiconductor shows N type conductivity in the state where an impurity is not doped. 
When making the N type gallium-nitride semiconductor of a request, such as raising luminous efficiency, form, it is 
d sirable to introduce Si, germanium, Se, Te f C, etc. suitably as an N type dopant. On the other hand, when making a P 
type gallium-nitride semiconductor form, Zn, Mg, Be, calci um, Sr. Ba, etc. which are P type DOPANDO are made to dope. 
[0032] Only by doping a p-type dopant, since rtis [ P-type-] hard toize a gallium-nitride system compound semiconductor, 
it is desirable to make it P-type-ize by annealing after p-type dopant introduction by heating, the low-speed electron 
beam irradiation, plasma irradiation, etc. at a furnace. That to which the laminating of the N type contact layer which is a 
gallium-nitride semiconductor, the N type clad layer which is an alumimium nitride gallium semiconductor, the barrier layer 
which is the nitriding in JUUMU gallium semiconductor which made Zn and Si dope, the P type clad layer which is an 
alumimium nitride gallium semiconductor, and the P type contact layer which is a gallium-nitride semiconductor was 
carried out is suitably mentioned on the silicon on sapphire which has the buffer layer in which a gallium nitride, alumimium 
nitride, etc. were made to form at low temperature as lamination of a concrete light emitting device, or a In order to mak 
the Light Emitting Diode chip 103 form, after making the exposed surface of a P type semiconductor and an N-type 
s miconductor form by etching etc. in the case of the Light Emitting Diode chip 103 which has silicon on sapphire, the 
sputtering method, a vacuum deposition method, etc. are used and each electrode of a desired configuration is made to 
form on a semiconductor layer. The electrode of a couple can also be made to form using the conductivity of the 
substrate itself in the case of a SiC substrate. 

[0033] Next, after carrying out direct full cutting with the dicing saw with which the blade which has the edge of a blade 
mad from a diamond rotates the formed semiconductor wafer or cutting the slot of latus width of face deeply rather than 
edg -of-a-blade width of face (half cutting), a semiconductor wafer is broken by external force, or the scriber in which 

th diamond stylus at a nose of cam carries out both-way rectilinear motion — a semiconductor wafei very — a 

narrow scribe line (circles of longitude) — for example, after lengthening in a grid pattern, by external force, a wafer is 
broken and it cuts in the shape of a chip from a semiconductor wafer Thus, the Light Emitting Diode chip 1 03 which is a 
nitride system compound semiconductor can be made to form. 

[0034] When making a white system emit light in the light emitting diode of this invention, in consideration of the 
complementary color with a particle-like fluorescent substance etc., the main luminescence wavelength of the Light 
Emitting Diode chip 103 has 400nm or more desirable 530nm or less, and 420nm or more 490nm or less is more d sirable. 
In order to raise more the efficiency of the Light Emitting Diode chip 103 and a particle-like fluorescent substance, 
resp ctively, 450nm or more 475nm or less is still more desirable. 

[0035] (Package 102) A package 102 works as a base material which carries out fixed protection of the Light Emitting 
Diode chip 103 into a crevice. Moreover, it has the external electrode 104 in which electrical installation with the exterior 
is possible. It can also consider as the package 102 which had two or more openings according to the number and size of 
the Light Emitting Diode chip 103. Moreover, in order to give a shading function suitably, it is made to color it dark c lor 
syst ms, such as black and gray, or the luminescence observation front-face side of a package 1 02 is colored the dark 
c lor system, the mould which is a translucency protector in addition to the coating sections 111 and 1 1 2 in ord r that a 
package 102 may protect the Light Emitting Diode chip 103 from an external environment further — a member 106 can 
also be form d a package 102 — th c ating s ctions 1 1 1 and 112 and a mould — what [ high ] has a good adhesiv 
pr p rty with a member 106 rigid is desirable To hav insulation is desired in order to mak the Light Emitting Di d chip 
103 and the exteri r int rcept electrically, furth rmor , the cas wh r a packag 102 r ceives the influence of the heat 
from the Light Emitting Di d chip 103 tc. — am uld, in consid ration of adhesion with am mb r 106, an object with a 
small c efficient of th rmal xpansion is desirabl 

[0036] Embossing of the crevice internal surfac of a packag 102 is carried ut, adhesion ar a can b increased, or 
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plasma treatment of it can be carried out and it can also rais adhesion with a mould member. A package 1 02 may be 
mad to form in on with the ext rnal electrode 104, and a package 102 may combine it by fitting etc. and may make it to 
be divid d into plurality and constitute. Such a package 102 can be formed comparativ ly easily by insert molding etc. 
Resins, ceramics, etc., such as polycarbonate resin, polyph nylen sulfide (PPS), a liquid crystal polymer (LCP), ABS 
plastics, an epoxy resin, phenol resin, acrylic resin, and a PBT resin, can be used as a package material. Moreover, as a 
coloring agent which a package 102 is made to color a dark color system, various colors and pigments are used suitably. 
Specifically, Cr 203, Mn02 and Fe 203, carbon black, tc. are mentioned suitably. 

[0037] Thermosetting resin etc. can perform adhesion with the Light Emitting Diode chip 103 and a package 102. 
Specifically, an epoxy resin, acrylic resin, an imido resin, etc. are mentioned. Moreover, while carrying out arrangem nt 
fixation of the Light Emitting Diode chip 103, in order to make it connect with the external electrode 104 in a package 102 
electrically, Ag paste, a carbon paste, an ITO paste, a metal bump, etc. are used suitably. 

[0038] (External electrode 104) The external electrode 104 is for being used in order to make the Light Emitting Diode 
chip 103 arranged inside supply the power from the package 102 outside. Therefore, various things, such as a thing using 
th pattern which has the conductivity established on the package 1 02, or the leadframe, are mentioned. Moreover, the 

xt rnal electrode 104 can be made to form in various sizes in consideration of thermolysis nature, electrical conductivity, 
th property of the Light Emitting Diode chip 103. etc. It is desirable that thermal conductivity is good in order to make 
the heat emitted from the Light Emitting Diode chip 103 radiate heat outside while the external electrode 104 arranges 

ach Light Emitting Diode chip 103. As concrete electric resistance of the external electrode 104, below 300micro ohm- 
cm is desirable, and it is below 3micro ohm-cm more preferably, moreover, concrete thermal conductivity — 0.01 cal/ (s) 
(cm2) (degree C/cm) above — desirable — more — desirable — They are 0.5cal/ (s) (cm2) (degree C/cm) above. 
[0039] As such an external electrode 104, what gave metal plating, solder plating, etc. of silver, PARAJUUMU. or gold is 
suitably used for copper or a phosphor bronze board front face. Although many things can be used with electrical 
conductivity and thermal conductivity when a leadframe is used as an external electrode 104, 2mm is desirable from 
0.1mm of board thickness from a viewpoint of processability. Copper foil and a tungsten layer can be made to form as an 

xternal electrode 104 prepared on base materials, such as a glass epoxy resin and a ceramic, etc. When using a metallic 
foil on a printed circuit board, it is desirable to be referred to as 18-70 micrometers as thickness, such as copper foil. 
Moreover, you may give gold, solder plating, etc. on copper foil etc. 

[0040] (Conductive wire 105) As a conductive wire 105, what has ohmic nature with the electrode of the Light Emitting 
Diode chip 103, mechanical-connections nature, good electrical conductivity, and good thermal conductivity is called for. 
As thermal conductivity. 0.01cal(s)/ (s) (cm2) (degree C/cm) above is desirable, and is O.Scal(s)/ (s) (cm2) (degree C/cm) 
above more preferably. Moreover, in consideration of workability etc.. the diameters of the conductive wire 105 ar more 
than philOmicrometer and less than [ phi45micrometer ] preferably. Specifically, the conductive wire using metals and 
those alloys, such as gold, copper, platinum, and aluminum, as such a conductive wire 105 is mentioned. Such a 
conductive wire 105 can connect an inner lead, a mounting lead, etc. to the electrode of each Light Emitting Diode chip 
1 03 easily by the wire-bonding device. 

[0041] (Mould member 106) a mould — a member 106 can be formed in order to protect from the exterior the coating 
sections 111 and 112 which the Light Emitting Diode chip 103. the conductive wire 105, and the particle-like fluorescent 
substance contained according to the use use of light emitting diode a mould — a member 106 can be made to form using 
various resins, glass, etc. a mould — as a concrete material of a member 106, a transparent resin, glass, etc. which were 
mainly excellent in weatherability, such as an epoxy resin, a urea resin, and silicone resin, are used suitably Moreover, by 
making a mould member contain a dispersing agent, the directivity from the Light Emitting Diode chip 103 can be made to 
be able to ease, and an angle of visibility can also be increased, such a mould — a member 106 is good also as a material 
which may use the same material as the binder of the coating section, and is different this invention cannot be 
over mphasized by that it is not what is limited only to a concrete example although the example of this invention is 
explained hereafter. 
[0042] 
[Example] 

(Example 1) The ln0.2Ga0.8N semiconductor whose main luminescence peak is 460nm as a Light Emitting Diode chip was 
us d. The Light Emitting Diode chip passed TMG (trimethylgallium) gas. TMI (trimethyl in JUUMU) gas. nitrogen gas, and 
dopant gas with carrier gas on the sapphire substrate made to wash, and was made to form them by making a gallium- 
nitride system compound semiconductor form by the MOCVD method. The gallium-nitride system semiconductor which 
has N type conductivity, and the gallium-nitride system semiconductor which has P type conductivity are formed, and a 
PN junction is made to form by changing SiH4 and Cp2Mg as dopant gas. The contact layer which is the gallium-nitride 
s miconductor which has N type conductivity as a semiconductor light emitting device, the clad layer which is th 
gallium-nitride aluminum semiconductor which has P type conductivity, and the contact layer which is the gallium-nitride 
s miconductor which has P type conductivity were made to form. The barrier layer of the non dope InGaN which is about 
3nm in thickness and is made into single quantum well structure between the contact layer which has N type conductivity, 
and the clad layer which has P type conductivity was made to form. (In addition, a gallium-nitride semiconductor is made 
to form at low t mperatur on silic n on sapphir , and it has considered as the buffer layer.) Mor over, th semiconductor 
which has P type conductivity is made to have annealed above 400 d gr es C aft r membrane formation. 
After exposing PN each s mic nduct r front fac on silic n on sapphir by etching, ach I ctrode was made to form by 
sputt ring, respectively. In this way, aft r I ngthening a scrib line, xt mal fore was made to divide the done 
semiconductor waf r. and th Light Emitting Di de chip of 350-micr meter angle was mad to form as a light emitting 
devic . 
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[0043] On th other, hand, the chip type Light Emitting Diode package was made to form using polycarbonate resin by 
insert molding. The inside of a chip typ Light Emitting Diode package is equipped with opening to which a Light Emitting 
Diode chip is allotted. In a package, th copper plate which carried out silver plating is arranged as an external electrode. 
A Light Emitting Diode chip is made to fix using an poxy resin tc. inside a package. Wire bonding of the gold streak 
which is a conductive wire is carried out to each electrode of a Light Emitting Diode chip, and each external electrode in 
which it was prepared by the package, respectively, and it is electrically connected to them. In this way. 8280 packages by 
which the Light Emitting Diode chip has be n arranged were made to form. The resist film is formed in the front face 
except opening of each package. The package by which 8280 Light Emitting Diode chips have been arranged is arranged in 
the container containing the pure electrolyte. 

[0044] On the other hand, the particle-like fluorescent substance made the solution which dissolved the rare earth 
elements of Y, Gd, and Ce in the acid by the stoichiometry coprecipitate with oxalic acid. This is mixed with the 
coprecipitation oxide calcinated and obtained and an aluminum oxide, and a mixed raw material is obtained. The ammonium 
fluoride was mixed as flux to this, the crucible was stuffed, it calcinated at the temperature of 1400 degreein air C for 3 
hours, and the burned product was obtained. The ball mill of the burned product was carried out underwater, and it was 
mad to form in washing, separation, dryness, and the last through a screen. The formed 3(Y0.8Gd0.2) aluminum501 2:Ce 
fluorescent substance is distributed in Si02 sol. 

[0045] Next, after an acetic acid adjusts pH to 5.0, suspension pouring of a 3(Y0.8Gd0.2) aluminum501 2:Ce fluorescent 
substance and the Si02 sol is made to carry out at once into the container with which the package has been arranged 
immediately ( drawing 2 (A)). An after [ gentle placement ] (Y0.8Gd0.2) 3aluminum5012:Ce fluorescent substance 
s diments, and it sediments on a package ( drawing 2 (B)). The package which the waste fluid in a container was **(ed) 
and the particle-like fluorescent substance deposited on the Light Emitting Diode chip is dried with the air heated at 1 20 
( degrees ( drawing 2 (©). Both the thickness at a Light Emitting Diode chip top and the base of a package can be in about 

40 micrometers, abbreviation, etc. by carrying out, and can make the coating section form by removing the particle-like 
fluorescent substance which took out each light emitting diode from the container, and adhered to the non-light- mitting 
part of light emitting diode next the whole resist mask. Furthermore, the translucency epoxy resin was made to form as a 
mould member in package opening in which the coating section was formed in order to protect a Light Emitting Diode chip 
and a particle-like fluorescent substance from external stress, moisture, dust, etc. It was made to harden after mixing a 
translucency EPOSHIKI resin in 150-degree-C 5 hours. In this way, the light emitting diode which is luminescence 
equipment like drawin g 1 was made to form. 

[0046] A white system can be made to emit light by making power supply to the obtained light emitting diode. Color 
temperature and color rendering properties were measured from the transverse plane of light emitting diode, respectively. 
Color temperature 8090K and Ra(color-rendering-properties index) =87.5 were shown. Moreover, luminescence **** was 
10.8 Im/w. Furthermore, each about 8114 light emitting diode was distributed within limits surrounded by x on a CIE 
chromaticity diagram, and y= (0.305 0.315) **0.03, and the yield was about 98%. 

[0047] (Example 1 of comparison) Light emitting diode was made to form like an example 1 except having mixed th 3 
(Y0.8Gd0.2) aluminum5012:Ce fluorescent substance, having made it project from a nozzle, and having made the coating 
section form into an epoxy res'm. The amount of the cross section of the formed light emitting diode of a particle-lik 
fluor scent substance was uneven while the end face of the coating section was creeping up. In this way, the chromaticity 
point of the formed light emitting diode was measured like the example 1. Although the chromaticity point of the formed 
light emitting diode was carrying out the abbreviation position on the line which connected the main luminescence 
wavelength of the main luminescence peak of a Light Emitting Diode chip, and a fluorescent substance, it did not pass 
ov r the yield to about 61%. 
[0048] 

[Effect of the Invention] It can consider as the light emitting diode which has very few gaps of the chromaticity by all 
directions grade, they see from a luminescence observation side, and does not have a color tone gap by considering as 
th light emitting diode of this invention with the uniform thickness of coating. Moreover, it can consider as the high light 
emitting diode of the yield. 

[0049] Also in high brightness and prolonged use, a color gap and decline in luminescence **** can consider as v ry few 
light emitting diode by considering as the composition of this invention according to claim 1 especially. 
[0050] By considering as the composition of the claim 2 of this invention, it can consider as light emitting diode with more 
high lightfastness and luminous efficiency. 

[0051] By considering as the composition of the claim 3 of this invention, a fall and a color gap of nearby brightness can 
c nsider as the few light emitting diode to which a white system can emit light in high brightness and prolonged use. 
[0052] By considering as the composition of the claim 4 of this invention, white luminescence is possible and it can 
consider as light emitting diode with more high luminous efficiency. 

[0053] By considering as the composition of the claim 5 of this invention, a fall and a color gap of nearby brightness can 
consider as the few light emitting diode to which a white system can emit light in high brightness and prolonged us . 
[0054] There is no luminescence unevenness and the light emitting diode for which light can be emitted uniform can be 
mad to form with the sufficient yi Id in larg quantities by considering as th method of the claim 6 of this invention. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not b translat d. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Bri f Description of the Drawings] 

[Prayying J ] Drawing.! is the typical cross section of the chip type Light Emitting Diode which is luminescence equipment 
of this invention. 

[Prawj n g_2] DrawingJ> is the ** type view having shown the formation equipment in which the light emitting diode of this 
invention is made to form. 
[D scription of Notations] 

111.. The coating section on a Light Emitting Diode chip 
11 2 ... The coating section on a base material 

102 ... Package 

103 ... Light Emitting Diode chip 

104 ... External electrode 

105 ... Conductive wire 

106 ... a mould — a member 

201 ... An eccrisis means to make the material of the coating section blow off 

202 ... Container 

203 ... Material of the coating section which blew off from the nozzle 

204 ... Fluorescent substance film 

205 ... warming — air — spraying — a **** dryer 



[Translation done.] 
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lZl$LXM%&.cr)hZ>S i . AU Ga, Ti. Ge. 

p , 'j±a^«c7) i ax« 2mxkni~& 

[0021] a-f^^^Pttflfl^Hoi: L 
TUt. SiOj, A 1 2 0 3 , MSi0 3 (Srfc, Mi: LT 
Zn, Ca, Mg, Ba. S r &fc'#;p(f £>*i 

J; o e^iRStaiWbWiaisfjjwctc l e d r ? r^im 

[00 22] I^ipin-f^f ^SBl 1 1. 121 
Ji s 3-7^ yr&i li.i 2ico»fit^tftt 
3bfc#i:*S»3iJi: £J:<;rl£-$-£MS2 0 2rtfc:»ffl# 
S2 0 \(DJX)Vii^m^-h. £S§2 0 2 !*!(;:«. . 
LEDf7mtS;t 7 ^r-y'l 0 5 **IEB$*rC^ 

SWttft 2 0 2 c0jK{C«3t«sK 2 0 4 

i o ssRijas^ifccfcoe^^a***^**^ 
[0023] ( e^«ibe* ) **pM=fliv* htthmst 

ft£^3„ LEDf./71 0 3 L £3fc i: . 

m%&&5£f£ Ltzftt>tm&m{%%k't,z}> -e-n-p 

^ft&WcJi. LEDf7710 3*'^}:, -efi 

izz^zmmzti&fc^&mTmtftftaitfitzti^ti 

5fc03JSfe JifeiK. 

^LEDf-/71 0 3**?££L*:1tfe03£fc. -eiT-fci 

[0024] ffcJK^ , taefttibfctt 

m-?^^^tt^ri:-2:a^pS-^S <! i&tfL E D 
- H <D7*hgfffcU3 » L E D f- ••/ 7frh <T>Jt k 'mtWt" h (T> 

±^^-^vmt^m^<m&^zki)mt u\ 



[00253 *#W&«SHM£3bfcttfc LTIi. IHTffiS 
ZttfMIM H $ffi£fi-^-fe 'J ^AT'WvS$n.7t-Y •/ h 'J 

&&igR^-mmcr>mmmzt3^Tii (Re 

1-iSra,) 3 (Al 1 . y Ga y ) 5 0 12 :Ce ( 0^x< 
1. OSySl. fit. Red Y, Gd,La*^^r 

&m£ > )MiRztLZ,'j?%<ki>-m<r)7cmTh&. )% 

&m* L\>\ EFPttSEmt Lxmz (Re,.,S 
m,) 3 (A 1 !- y Ga y ) 5 0 12 : Ce^fflV^C 
ti. LEDi-vy°km-tZWiuiii£®LzmW:$tiim 
mmkLX (Ee) =3W- cm-^UUil 0W- cm" 2 

[0026] (Re^SmJjfAl^Ga,) 
5 0 12 : Cef^li, ^'-^.>y hmit^7ti6, ^ 
&t/*^c:^< . 1)^^^ h;W\Z—?tf4 7 0 nm 

3 0 nm#ifi{c;S > , 9 7 2 0 nmiT1gSr§l< ro-H^r 
mtX^9 V)V*ftiZAii>ZLhtfX'%h. Lii^.mL 
cr>A l <7)-g|S£ G a -Cffl^-T ^ £ k Z'ftXM&iWmM 

X\ »tI«A^Ii5^y7^tl. i<0idt=««* 

shw-* c k x'Wt&zmmizmm-th z t *^tgT- 

Lt^T. *^*(S|c^JK^Gd^a^tfcT"a 

[00 27] £^J:3^3^{i:, Y. Gd. Ce-. S 
m. A 1 % LaMGa«t L.TBKb%. XtiffiiS 

x'm,iz&itmz*z iti&nzmm %tit> 

IStJtT'+^^^-LT^^ftS. XJi. Y. Gd. C 
X^^fSr^-S. . Ztll,Z7yv?xk LX7 yitT>^-*7 

i±m<r>7 ■yim^mMm-^Lxm^zm^. 1 3 

5 0-14 5 0* C<7)^£!BT'2~5i$ig^LTM 

^gi. se*«. ffiktz&zm-tzkX'mmwmirim 
x&zm&zktfx'zz. 
[0028] i&m<r>3®t?4 Kfcfcwt . 

^^{4, 2^iiLh^^*®7^^lg^§-^TtJ: 
V\ fiH*>. A 1 s Ga. Y, LaMGd^Sm£^f 
4*^?. 2«SJiLt<0 (Re.-.Sm,) , (AI,. y G 
a y ) 5 0 I2 : CeSt^$-?g^$-frTRGBcoM«^ 
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[0029] z.<n&. o %%L?miftm±. ^.ffi^ffitf 
tpX'CDtkTvmftmz. &miz£->xfcm-&. mzm 

mmizmtxim®Mi*)m-?ztizj:K>mmco%i? 

CO 0 3 0] (LEDf771 03) *ftWlzm^t>tl 

SLEDf-z/l 0 3i:<4. fi^^^&ue^riig^ 

OCVDafUOffifLhCGaAs. InP, GaA 
lAs. InGaAlP, I nN, Al N, GaN, I 
nGaN, AlGaN, I nGaA I Nf^M^ 

%Mt Lxmmz-tt&. *mft<7>ffimt lt«. m i s 
p i Nm^PNm^t'^^?>^mm. ^ 

*mfm<m^z<^&mz^xmtmk*n 
«wsRthz.ttfx'*h, *£. *mfttimm£m?&) 
MktfZi-r&mmtz&f&z tt&-m.=?-#wffim.*?&na. 
ttwffimt-t&zb&x'Zz,. ff£L<ii. n?vm 
< m&xz hitmmm.m^^x < wt 
^m^mmmt^^mw. (hrsu ni G aj Ai k 

N. >fc*£U OSi, 0^j. 0^k. i+j+k= 
1 ) 

[ 0 0 3 1 ] ^AjR-fk^HMNWtE^ttfflUfc* 
£\ ¥##««(C(i1f7r-f^. Xt^K SiC > S 
i . ZnO, G a N^O*m##aSfcffl V <t, . tiff, 

^ttffilSrJfcll;? G a N N AlNf^A' 7 7 

T-M£Bmi.-tco±izPNi%&$:iif-f&miktfv va, 

¥mfa&B&Zit&ZbiiW£U\ £fz, *F~7 r-iT 
S«LBCS i 0 2 £-?Xc? t tT3l^«$-yr^GaN 

vn£} i -yL%^vmx'NM.mm&$7ji-f. 

tf**&«4, NMK-^yhhLTS i , Ge. Se. 

KT'£>-&Zik Mg. Be. Ca, Sr, B a^Sr K- 

[0032] Ofttf >J *A»fc£1IMWWWi, PM F— 
y N -y h $.K-rt^'(fr'<iPS^t{C<V^^PMK 



»>A ■ iJV *7J*.*m®.X*hhKm.7 y >y HJB - Z n&tf 
S i £ K-TS-frtfMfrf ^^^Atf^A^ftT 

? h § ft* t cnwismzmf btth . LEDt 

SLEDf 7 71 03c7)*§3-, Xyf-y^iffc.k'JP 

ao^<7)«-««iSr^$-t*-s. s i cmm.cr>mis. a 
%>X'*z>. 

[ o o 3 3 ] mz. B&iiixrzttmwvjus-mzy-i 

^x*mfav*s\-zmz. h&wi. fiMoyj-** 
y Mwmmmsm-t^ ^^^^-izx^ ^mw.^? 
xj^-\,zm#>xm^7?j-7=7 4> zmt-te 

mt&zttfx-Zh. 

[0034] *m&>3tifcr<< *-FlZt3^X&&&Z 

5m%^hi%r?n±. m i ?vmft»b<nm&mz%i£.Lx 

LEDf.y71 0 3cO±^jS*(±4 0 0nmJiLh5 3 
0 n mfcTF^if £ L < . 4 2 0 n mjy±4 9 0 n mtlT 
WWLK LEDf77"10 3tSft«iftt 
CO^Sr-f-^-e^O^i^-frS^Wi. 4 5 0nm 
JiUi4 7 5 nmJ2TF#£ ^>fc*f * LV>„ 
[0 03 5] i?l 02) ^s'yir— y'10 2 

LEDf7ri o 3 *w®ni,zm'%$mth3&ffo 

mi04^i-^>. LEDf771 0 3^St^§!$^ 

zbi>x'%?>. ttz, uMizimxmmzfttiit&teit) 
izm j $>j>z&%b'<Dvfr&&izm&z-£z>. mwt'v-}-- 

ys'y^-^'l 0 214. LEDf 7 71 0 3$r§^tHgB 
aWS*»^«HW-*fcftfc:3— f-f >7~®1 11. 112 
tcjDi.TS*tt«g«cT'*>l.^-^ KSPW 10 6 

A' 77 --i;i0 2li, a-x^X^gg 
111. 11 2^-;U h'gp^ 106 b<r)&m®tf£ < 
m&<7)m^l><7)i>W£L^. LEDf771 03i:^gp 

A' 77 --y*io2li LEDf 7 /i 
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0 6 tCDWm *#*LTJRBW*0*3v4fc&»#4 L 
[ 0 0 3 6 J A 7 ^-y'l 0 2<D[Hg&l*!l5tffi(4, xytf 

•y-y-iSl 0 2(4, *K9WC1 04t-ftWfc:M?t 
X i> X < , y 10 2 >WMB:fc:4hW'U (4#>i2^ 

><**-S>10 2tt. 'f^lf-h^^ifCtOifcKW 

0#-#*-hWffi. itlV? x.—\sV*riV7r4 H (P 
PS), iKA^UV— (LCP) , ABS^flg, Xtfdf 

MMS, 7xy-«, T?y/HB»v PBTffllf 
<D8tB§^-fc5$ -y?&i:£ffl^£<ri:*>'-<:-#.g>. tfc£, 
^y^-^'l 0 2 2rBffe^tc«fe$ii:^«^iJi: LT(4 
1^W>P«:»>^J . ji#Bt>(;=(4, c 

r 2 0 3 , Mn0 2 . F e 2 0 3 ^— i£l/-?*y 7 ?%b'& 
[0037] LEDf771 0 3My^--y'10 2t 

(omm\,mmmmm^n iz x^xnozb #t-# * . 

JWfcffr(;:(4, xtf^MStlii, T9 >JA4MK>4 S Ffflfli 
Srt'a^ff^ilS. LEDf7ri0 3^Eii 

fc^^N'-y^r-^'l 0 2 f^<7)^fl?Bi 1 0 4 b 

[0038] (ntfSl04)i1«tEl04li. « 

yir-^i o 2^gp*»4>c7)m^^p ( ?gp^iea$ixfcLE 

Df'/71 0 3fctt*&§^|,/i^tcmv^^^i60t, 

^a^t^^ff^ttS,, 4*;, *l-g&mfiil 0 4(4 
JfeSfctt, «§t.e©1±, LEDf 771 0 3<nW\^b^ 
#j£LT«*<7)*£$(c^$^£fc**-C#§. f>m 
WM1 04(4, #LEDf y71 0 3$-EB^-.Si:ft(C 

LEDf 771 o 3fr^fomztitz&zt\-mzimi$-£ 
z>ti#>mBM&tfj:^zti>w£UK tmmmi 04 

WMftmcWmtjit LT(4300/jQ ■ c m£TFft < & 
*L<, J:9iiF4L<i4, 3/xQ • cmHTT'fcS. 4 

fttt&*5r3M5©,g(4, 0. 01cal/(s)(c 
m')(Vcm)),lhi^L<, 4:>9#4L<(4 0. 
5c a l/(s)(cm2)CC/cm) JiLtT'ifc £ . 
[0039] C<7)J: 5^gB«fll 1 0 4 i LT(4, 

^ -y^^H^ •y*%t'ZMLt:i>cDtfimizm^t>ti 
h . ^SPlffi 10 4 2: LX D — K 7 

£<4, mmm%. mimmzx-ixm^mmx-z 

iDXtt<7)R^*^K® 0 . 1 mmrt>£> 2 mm»i L 



^izma^titz^mmi 0 4b LT(4. 

xf its .r t ry^hsstiic 

&mm&m^ zmsa. m&zwmx-b lx i 8-7 

*mXv*%k'$:MLXi>8:\,\ 

[0040] (mmit^^^-i 05) mmavj*- 

105tL-T(±. LEDf 771 0 3<Dltfli2:<7)^"— $ 

{,<7>**:£#>£>iT.£„ $Mmmk LTJ40 . Olcal/ 
(s)(cm2)(Vcm) feLb&**?4L<, J:W4L< 
(40. 5 c a l/(s)(cm2)CC/cm) £Lk?hZ>. 

imit^b'ir^m.Lxm^v^^-i o s^m 

@(4, ML<I1 <D1 0/am£Lh, $45w mfiTFT 

a>&. zni dtcmmavj^- lost txmmuz 
(4, ffl. a^, T>v$—*?j>.m<r>-&M>Rv : ztLt><7) 

mWtyJ-r— 1 0 5(4, #LEDf 771 0 3OfMS 

[0 04 1] (^-/l^h-gp^l 06) =E-;UF*»1 0 
6(4, ^r>f ^-HO<$fflffl^(C J [EtTLED^--y7 
10 3, #*tt-7^^- 105, tt^«9bl5flaWrtrS 
tT./c3-f^y^g|51 11,11 2%Z£ftm*t>&m 

■th tzMzmiz z t *«t-# h . ^-yp nam i o 6 

H«5*f 1 0 ecoMmsmAb L-T(4, ±i: L 

4^, ^-frvmtizmmzttzit&ztizi^x 

LEDf 7 71 0 3*^0^(oltt^ft$-fr«att^ti 
■^Cli: Clcoia'S:, ^-/PHgp«l0 6 

(4, >7m<?>m&f>ibmt&nzm\>->xi>&^ 
Lm%&mmtLxi>f&\ ot, ^bj^hss^o 

h t, <50T'(45ri ^ b (4S 5 4 T t \ 
[0042] 
[HM^J] 

(^§£0U ) LEDf -y7fcLT±%3Ktr-^*>'4 6 0 
nm<^I no.jGao.sN^f^SrffiV^. LEDf 77 
(4, i5fc#$ ^tti^"7 t -i -^36fljLfc.(£TMG (hU^f;l^ 
^TU^A) TM I ( M>jtfrt"<>S^jL»>A) ^* 

SiH 4 tC P! Mgt, $:«J0#X.I.C:i:(3 e fc- ? TNS 
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fisa-ewwru y rmt $-£ 

0 0lCJaLtTT--yP$-li-T»4. ) 

X <y f - J; »)t7r^ TS8Ltc7) P N^#«t^M 

■x^-rr^-f ^*§ivvta, *mhcJ: "jaws*** 

LT 3 5 0 xtmA<OLEDf-vT*JB«S-frfc. 
[0043] >f y-F- hjR^tcfc OiJfU * 
— b WSEi&mi< *T -f- -y 7 94 7L. E D <7)K y 

f77^>f7LED(7)A-7^-yrtll LE 

Dfv totes*.* mam* max v >s. a 7 ^- 

fell. £g* ydf LfcffHK£*'Mtt«&fc L?Ea$-li:TS, 
& . 't <y *--i^»7LE Df7 rfcXjJWf ismm*z 
*fflOTBffieS-fr4. ^ttt^-ft-f&^M^LE 
D f - -y y°cr>&mM b'*v -y— *StZ&l? £> fut#^f^®fig 

-frTfc^. id LTLED^yrOTESStl/^y^— 
y'S:8 2 8 0«^tit. #'*^-5**>HiP«fc|fc 
<*B(C{S:. Py'XWffJiitui,. 82 8 011 
OLE Df- -y TtfEBSfUt^-y x £*fc#®|?»OT 

[0044]ffi*, «KPttat3e*HL Y, Gd s CeO 

•v?Xb LT7 7 ftT A LTtft^fcHi 
i>>. 14 0 0' CO^S-C'3^MJ«LTMfigf n 

«SMc»*aLT»JSS-frfc. (Y 
o.sGd,.;) 3 A1 6 0 12 : C egbttfcSr S i O t V/W 

[0 04 5]at:, WtpHJ5. ockbi,*^ 

m-hizss-y -y-iSfimmztifz^wz ( y 0 . 8 g 

do. 2) 3 A 1 5 0 12 : Ceffi^t S i 0 2 V/V£— mz 

mmmxzitz (02(A)) . Bss(Y 0 , 8 Gd 0 . 2 ) 3 
a 1 5 Oj 2 : c eatjj^iwu* *-^±tea»-r 

4 (02(B)) . ®&Pwmm&mLLED-f--y7±.lZ 

&T&WMHmmLi&1>i,1r-iS* 1 2 omcjnfftt 

t:&SKxnmzit& (02(c)) . i«at=. 
rnznm Ltzm?tf&%fc£ wxh-zxtzb m^-r 



■£&.I£OTe#S„ LEDf^r^SfttS* 

ttfcJMwsa, ^m/mmct't^mrh^mx'^ 

[0046] »6*lfc36J|y-r KtmTJ 

Jt. -feigUS8090K N Ra (jBfeteJgfR) =87. 5 
Z^Ltz. £tz. 3&fc3»tlO. 8 1 m/wfjo 
fc. CIEfeSll±Wx, y = (0. 30 5, 

o. 315) ±0. o 3xm$.tiizfflmiiz^ ms 1 1 

[0047] (JtlRWl ) x^S^ffll+fc (Y 0 . 8 G 
do. 2) 3 A 1 6 0 12 : Ceib^Sr^S-tf-tyX/^ 

1 tmmizLXymyj x-vz&f&zitt:. m&zti 
m 1 1 mmizmz. Ltz . ^$^^^-f ^r- Hofe 

LEDf77^)±Mtf-7tDt*^±M 
m^*&A,ti1&±Azti&tiim: LX^fziK #§i»3(^6 

[0048] 

ft? A *-Yb-$-hz\b \zi. *)ttmz£&&£<?>-fti 
* V ->fBfcyM K b -t h Z b &X'£ h . 

[00493 #c ^wmmim. 1 tcieiBtois^t-r 

ftftX.mcD&TtfmibX'J'^ v%3t74 Vb-t&Z 
bifiX'^Z. 

[0050] *&mcr>m$im2<?>mf$.b-?& ZblZj; 
[0051 ] *^c7)i»^3S3<7)«^t-r-S ZbizX 

[0052] *^HJcotS*JS4tfO«^k-r§ ; kfcj: 
b^-hZbtfX'%&<. 

[0 0 5 3 3 *&HitoW&mS0)m8Lb*9'*Z.btziL 
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102 • 




[0054] ^mcom^me^mt-thzbizx 


103- 


■ ■ LEDf-y7 




104 • 


■ - nam 




10 5- 






106 ■ 






201 ■ 




LED O^WBf ffillT'fe £ . 




[02] H2<±, ^wm&fcsrjit-Y-kmti&tt 


202 ■ • 


• 




203 • • 




[^■f-ioiKHj] 




1 1 1 • • LEDf- yT±<7)r7-x-f y^gp 


204 ■ • 




1 1 2 • - ■ 3ffi#±.<?>3-T < y?® 


20 5 - 





[01] 



[02] 




2 0 2 




2 0 3 



1 0 5 



2 0 2 




'10 5 
'2 0 4 



2 0 5 



I 0 5 



